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Abbreviation Explanation
AAC Average Abatement Cost
ABP Abatement Potential
AEEI Autonomous Energy Efficiency Improvement
AGR Annual Growth Rate
AIJ Activity (Activities) Implemented Jointly
BATNEEC Best Available Technologies Not Entailing Excessive Cost
CC Combined Cycles
CDM Clean Development Mechanism
COP Conference of Parties to the UNFCCC
CT Credit Trading
DC Developed Countries
DECPAC Software for electric generation system analyses, based on WASP
DH District Heating
dr Discount rate
E Elasticity
EFCO2 Emissions factor of CO2

EID Energy Intensity Decrease
EIT Economy in Transition
ENPEP Energy and Power Evaluation Program
ER Emissions Rate
ERU Emissions Reduction Unit
ES Emissions Standard
ET Emissions Trading
EU European Union
FC Fuel Consumption
FG Fuel Gases
FGD Flue Gas Desulphurisation
GDP Gross Domestic Product
GHG Greenhouse Gases: CO2, N2O, CH4, etc.
HFO Heavy Fuel Oil
HP Heating Station
HPP Hydropower Plant
CHP Combined Heat and Power Plant
IAEA International Atomic Energy Agency
In Investment costs
INFOM Software for electric generation system planning
JI Joint Implementation
LFO Light Fuel Oil
MAC Marginal Abatement Costs
MoE Ministry of Environment
MoEC Ministry of Economy
NA North America
NEIS National Emissions Inventory System (prepared new version)
NPP Nuclear Power Plant
NPV Net Present Value
PC Pacific Ocean Region
REZZO Register of Pollutant Sources
SED Specific Energy Demand
TCEE Trading Carbon Emissions Entitlements
UNFCCC United Nations Framework Convention on Climate Change
WASP Vienna Automatic System Planning
WB World Bank
WE West Europe
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���5HYLHZ�RI�H[LVWLQJ�VWXGLHV�DQG�UHFHQW�GHYHORSPHQW�RI�*+*�UHGXFWLRQ

7KLV� FKDSWHU� RXWOLQHV� WKH� HYROXWLRQ� RI� WKH� LQVWLWXWLRQDO� IUDPHZRUN� WR� DGGUHVV� FOLPDWH� FKDQJH�
7KH�6ORYDN�5HSXEOLF�DFFHGHG� WR� WKH�81)&&&� LQ�$XJXVW� ������ EHFRPLQJ� WKH� ��WK�3DUW\� WR� WKH
&RQYHQWLRQ�� 6ORYDNLD� WKXV� DFFHSWHG� WKH� VSHFLILF� REOLJDWLRQV� UHVXOWLQJ� IURP� WKH� &RQYHQWLRQ�
LQFOXGLQJ� WKH� FRPPLWPHQW� WR� WDNH�PHDVXUHV�DLPHG�DW� UHWXUQLQJ� HPLVVLRQV�RI�*+*� WR� WKH�EDVH
\HDU��������OHYHO�E\�WKH�\HDU�������'XULQJ�WKH�SHULRG�EHWZHHQ�WKH������DGRSWLRQ�RI�WKH�81)&&&
DQG�QHJRWLDWLRQV�WR� WKH������.\RWR�3URWRFRO��QHZ�FRQFHSWV� IRU�*+*�PLWLJDWLRQ�KDYH�HPHUJHG�
7KHVH�VWUDWHJLHV��EDVHG�RQ�$UWLFOH����3DUDJUDSK����RI� WKH�&RQYHQWLRQ��XUJH�JRYHUQPHQWV� WR� WDNH
§�LQWR�DFFRXQW�WKDW�SROLFLHV�DQG�SURJUDPV�WR�GHDO�ZLWK�FOLPDWH�FKDQJH�VKRXOG�EH�FRVW�HIIHFWLYH
WR� HQVXUH� JOREDO� EHQHILWV� DW� WKH� ORZHVW� SRVVLEOH� FRVWV¨� DQG� QRWHV� WKDW� §�HIIRUWV� WR� DGGUHVV
FOLPDWH�FKDQJH�PD\�EH�FDUULHG�RXW�FRRSHUDWLYHO\�E\�LQWHUHVWHG�3DUWLHV¨�

7KH�PDLQ�REMHFWLYHV�RI�DQDO\VLV�DQG�FRQFOXVLRQV�LQ�WKLV�FKDSWHU�WKHUHIRUH�DUH�
• WR�GHVFULEH�EULHIO\�WKH�FOLPDWH�FKDQJH�LQVWLWXWLRQDO�IUDPHZRUN�
• WR�GLVFXVV�WKH�PRVW�VLJQLILFDQW�PHDVXUHV�LQ�WKH�.\RWR�3URWRFRO�
• WR� HYDOXDWH� SRVVLELOLWLHV� IRU� LPSOHPHQWDWLRQ� RI� WKHVH� QHZ� *+*� PLWLJDWLRQ� FRQFHSWV� LQ

FRXQWULHV�ZLWK�HFRQRPLHV�LQ�WUDQVLWLRQ�
• WR�DVVHVV�QDWLRQDO�*+*�UHODWHG�SROLF\�LQ�WKH�6ORYDN�5HSXEOLF�DQG�UHVXOWV�RI�H[LVWLQJ�VWXGLHV

IRFXVHG�RQ�WKLV�LVVXH�
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�����81)&&&

,Q� ������ 7KH�8QLWHG�1DWLRQV�*HQHUDO�$VVHPEO\� HVWDEOLVKHG� WKH� ,QWHUJRYHUQPHQWDO�1HJRWLDWLQJ
&RPPLWWHH�IRU�D�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��,1&�)&&&���/HVV�WKDQ�WZR�\HDUV
ODWHU�� QHJRWLDWRUV� IURP�RYHU� ���� 6WDWHV� DGRSWHG� WKH�8QLWHG�1DWLRQV� )UDPHZRUN�&RQYHQWLRQ� RQ
&OLPDWH� &KDQJH� �81)&&&�� RQ� �� 0D\� ����� LQ� 1HZ� <RUN��� $W� WKH� -XQH� ����� 8QLWHG� 1DWLRQV
&RQIHUHQFH�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��NQRZQ�DV�WKH�5LR�´(DUWK�6XPPLWµ�������FRXQWULHV
VLJQHG�WKH�&RQYHQWLRQ�

7KH�81)&&&�LV� WKH� ILUVW� LQWHUQDWLRQDO� OHJDO� LQVWUXPHQW� WR�DGGUHVV� WKH� LVVXH�RI� FOLPDWH� FKDQJHV
FDXVHG�E\� DQWKURSRJHQLF� HPLVVLRQV� RI� JUHHQKRXVH�JDVHV� �*+*V�³PDLQO\�&2��� &+��� DQG�1�2�
7KH�XOWLPDWH�REMHFWLYH�RI�WKLV�&RQYHQWLRQ�LV�WR�DFKLHYH�VWDELOLVDWLRQ�RI�*+*�FRQFHQWUDWLRQV�LQ�WKH
DWPRVSKHUH� DW� D� OHYHO� WKDW� ZRXOG� ´SUHYHQW� GDQJHURXV� DQWKURSRJHQLF� LQWHUIHUHQFH� ZLWK� WKH
FOLPDWH� V\VWHP�µ� )XUWKHUPRUH�� WKH� &RQYHQWLRQ� VWLSXODWHV� WKDW� WKLV� OHYHO� VKRXOG� EH� DFKLHYHG
ZLWKLQ�D�WLPH�IUDPH�VXIILFLHQW�WR�DOORZ�HFRV\VWHPV�WR�DGDSW�QDWXUDOO\�WR�FOLPDWH�FKDQJH��WR�HQVXUH
WKDW� IRRG� SURGXFWLRQ� LV� QRW� WKUHDWHQHG�� DQG� WR� HQDEOH� HFRQRPLF� GHYHORSPHQW� WR� SURFHHG� LQ� D
VXVWDLQDEOH�PDQQHU��7R� DFKLHYH� WKH� REMHFWLYH� RI� WKH�&RQYHQWLRQ�� WKH�3DUWLHV� DUH� JXLGHG�E\� ILYH
PDLQ�SULQFLSOHV��$UWLFOH����OLVWHG�LQ�$33(1',;���

7KH�6ORYDN�5HSXEOLF�DFFHGHG� WR� WKH�81)&&&�RQ�$XJXVW������� WKXV�EHFRPLQJ� WKH���WK�3DUW\� WR
WKH� &RQYHQWLRQ�� 7KH� &RQYHQWLRQ� FDPH� LQWR� HIIHFW� LQ� WKH� 6ORYDN� 5HSXEOLF� RQ� 1RYHPEHU� �����
8QGHU� WKH� SURYLVLRQV� RI� WKH� 81)&&&�� LQGXVWULDOLVHG� FRXQWULHV� XQGHUWDNH� VHYHUDO� VSHFLILF
FRPPLWPHQWV��0RVW�PHPEHUV� RI� WKH�2UJDQLVDWLRQ� IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW
�2(&'��SOXV�WKH�VWDWHV�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH³WRJHWKHU�NQRZQ�DV�$QQH[�,�3DUWLHV³DUH
FRPPLWWHG�WR�DGRSW�SROLFLHV�DQG�PHDVXUHV�DLPHG�DW�UHWXUQLQJ�WKHLU�JUHHQKRXVH�JDV�HPLVVLRQV�WR
�����OHYHOV�E\�WKH�\HDU�������7KH�6ORYDN�5HSXEOLF�DOVR�DFFHSWHG�WKLV�VSHFLILF�REOLJDWLRQ�
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%2;��
5HOHYDQW�WHUPV�DQG�GHILQLWLRQV������
$,- *+*�UHGXFWLRQ�SURMHFWV�LPSOHPHQWHG�LQ�VRPH�81)&&&�3DUWLHV��GHYHORSLQJ

FRXQWULHV�RU�(,7V��DQG�IXQGHG�E\�RWKHU�3DUWLHV��2(&'�FRXQWULHV��ZLWKRXW�DQ\
HPLVVLRQV� FUHGLWV�� ,W� LV� D� SLORW� SKDVH� RI� IXWXUH� -RLQW� ,PSOHPHQWDWLRQ��ZKLFK
VKRXOG�EH�HYDOXDWHG�E\�\HDU������

$OORZDQFH 7KH� WRWDO� DOORZHG� HPLVVLRQV� IURP� D� FRQWUROOHG� HQWLW\� �FRXQWU\�� VHFWRU�� RU
VRXUFH���*UDQWHG�ULJKW�WR�HPLW�D�GHILQHG�TXDQWLW\�RI�*+*V�RYHU�FHUWDLQ�SHULRG
RI�WLPH�

$QQH[�, /LVW�RI� LQGXVWULDOLVHG�FRXQWULHV��2(&'�DQG�(,7V��KDYLQJ�VSHFLILF�REOLJDWLRQV
XQGHU�WKH�81)&&&�

%DQNLQJ $� V\VWHP� HQDEOLQJ� HPLVVLRQV� SHUPLWV� QRW� QHHGHG� IRU� FRPSOLDQFH� LQ� WKH
FXUUHQW�SHULRG�WR�EH�VDYHG�IRU�FRPSOLDQFH�RU�VDOH�LQ�D�IXWXUH�SHULRG�

%DVHOLQH 5HIHUHQFH� HPLVVLRQV� OHYHO� RU� SURMHFWLRQ� RI� HPLVVLRQV� LQ� WKH� DEVHQFH� RI
PLWLJDWLRQ�SROLFLHV�DQG�PHDVXUHV��´EXVLQHVV�DV�XVXDOµ�VFHQDULR��

%RUURZLQJ 7KH�RSWLRQ�IRU�D�3DUW\�WR�H[FHHG�LWV�FXUUHQW�HPLVVLRQV�OLPLW�SURYLGHG�LW�PDNHV
FRUUHVSRQGLQJ�UHGXFWLRQV�LQ�WKH�QH[W�SHULRG�

&(8 &DUERQ� (TXLYDOHQW� 8QLW� ²� D� SURSRVHG� WUDGHG� FRPPRGLW\� LQ� LQWHUQDWLRQDO
*+*�HPLVVLRQV�WUDGLQJ�V\VWHP�

&23 &RQIHUHQFH�RI�WKH�3DUWLHV�WR�WKH�81)&&&�
&UHGLW $�YHULILHG�HPLVVLRQV�UHGXFWLRQ�DFKLHYHG�WKURXJK�D�VSHFLILF�-,�SURMHFW�
'LIIHUHQWLDWLRQ $OORFDWLRQ� RI� GLIIHUHQW� HPLVVLRQV� FDSV� RU� TXRWDV� LQ� DFFRUGDQFH� WR� DFFHSWHG

FULWHULD� �H�J��HPLVVLRQV�SHU�*'3�RU�FDSLWD�� HFRQRPLF�GHYHORSPHQW�� VWUXFWXUH
RI�HQHUJ\�FDUULHUV��HWF��

(PLVVLRQV�EXGJHW 4XRWDV�RU�FDSV�WR�HPLVVLRQV�DJJUHJDWHG�RYHU�D�SHULRG�RI�VHYHUDO�\HDUV�
(PLVVLRQV�FDS $Q�DJJUHJDWH�HPLVVLRQV�OLPLW��OHJDOO\�ELQGLQJ�IRU�D�FRXQWU\��VHFWRU��VRXUFH��LQ

JLYHQ�SHULRG�RI�WLPH�
(PLVVLRQV�WUDGLQJ 7KH� EX\LQJ� DQG� VHOOLQJ� RI� HPLVVLRQV� DOORZDQFHV�� HQWLWOHPHQWV�� RIIVHWV� RU

FUHGLWV� HLWKHU� GLUHFWO\� EHWZHHQ� FRQWUROOHG� HQWLWLHV� RU� LQGLUHFWO\� YLD
LQWHUPHGLDULHV��EURNHUV��H[FKDQJHV��HWF���

)ODW�UDWH (TXDO��QRW�GLIIHUHQWLDWHG��4(/52V�
§+RW�$LU¨ ´+RW�$LUµ�PD\�RFFXU�LI�D�FRXQWU\�ZDV�DOORFDWHG�DQ�HPLVVLRQV�OLPLW�DERYH�LWV

DFWXDO�RU�DQWLFLSDWHG�OHYHO�RI�HPLVVLRQV�
+RVW�FRXQWU\ $�FRXQWU\�LQ�ZKLFK�WHUULWRU\�D�-,�SURMHFW�LV�ORFDWHG�
,QYHVWRU�FRXQWU\ $�FRXQWU\�LQYHVWLQJ�LQ�-,�SURMHFW�ORFDWHG�LQ�D�KRVW�FRXQWU\�
,3&& ,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�
-RLQW
,PSOHPHQWDWLRQ

&RQFHSW� DOORZLQJ� 3DUWLHV� WR� IXOILO� WKHLU� HPLVVLRQV� REOLJDWLRQV� MRLQWO\�
VRPHWLPHV� UHIHUV� WR� D� V\VWHP� DOORZLQJ� WKH� HDUQLQJ� RI� HPLVVLRQV� FUHGLWV� YLD
LQYHVWPHQW�LQ�HPLVVLRQV�UHGXFWLRQV�IURP�D�VSHFLILF�-,�SURMHFW�

2IIVHW $�TXDQWLILHG�HPLVVLRQV�UHGXFWLRQ�DFKLHYHG�YLD�LQYHVWPHQW�LQ�DQ�XQFRQWUROOHG
VRXUFH�

3HUPLW $�PDUNHWDEOH� LQVWUXPHQW� JLYLQJ� WKH� ULJKW� WR� HPLW� D� TXDQWLILHG� DPRXQW� RI
*+*V�DQG�UHODWHG�WR�WKH�LQGLYLGXDO�HPLVVLRQV�VRXUFHV�

3URWRFRO $� OHJDO� LQVWUXPHQW� WR� WKH� 81)&&&� FRQWDLQLQJ� 4(/52V� DQG� HYHQWXDOO\
FRPPRQ� SROLFLHV� DQG� PHDVXUHV� IRU� $QQH[� ,� FRXQWULHV� �QRQ�$QQH[� ,� PD\
DFFHSW�4(/52V�YROXQWDULO\��

4(/52V 4XDQWLILHG� HPLVVLRQV� OLPLWDWLRQ� DQG� UHGXFWLRQ� REMHFWLYHV� �UHGXFWLRQ� WDUJHWV
DQG�WLPHWDEOHV��
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�����(YROXWLRQ�RI�WKH�&OLPDWH�&KDQJH�,QVWLWXWLRQDO�)UDPHZRUN

7KH�81)&&&�GHVLJQDWHV�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WKH�´VXSUHPH�ERG\�RI�WKH�&RQYHQWLRQ�WKDW
VKDOO� NHHS� XQGHU� UHJXODU� UHYLHZ� WKH� LPSOHPHQWDWLRQ� RI� WKH� &RQYHQWLRQ� DQG� DQ\� UHODWHG� OHJDO
LQVWUXPHQWV�WKDW�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�PD\�DGRSW�µ�7KH�ILUVW�&RQIHUHQFH�RI�WKH�3DUWLHV�WR
WKH�81)&&&��&23����WRRN�SODFH�LQ�%HUOLQ��0DUFK���²$SULO�����������1RQ�23(&�3DUWLHV�DJUHHG�RQ
WKH� LQDGHTXDF\� RI� FXUUHQW� &RQYHQWLRQ� FRPPLWPHQWV� DQG� WKH� FRQVHTXHQW� QHHG� IRU� FODULILFDWLRQ
DQG�HQKDQFHPHQW�RI�WKH�&RQYHQWLRQ��7KH�PRVW�LPSRUWDQW�UHVXOW�RI�WKLV�&RQIHUHQFH�ZDV�GUDIWLQJ
RI� WKH� VR�FDOOHG� %HUOLQ�0DQGDWH� WR� RXWOLQH� EURDG� UHVSRQVLELOLWLHV� DQG� WR� SUHSDUH� D� SURWRFRO� IRU
*+*�HPLVVLRQV�UHGXFWLRQ�DIWHU�WKH�\HDU�������7KH�$G�+RF�*URXS�RQ�WKH�%HUOLQ�0DQGDWH��$*%0�
ZDV� UHVSRQVLEOH� IRU� SUHSDULQJ� WKH� WH[W� RI� WKLV� 3URWRFRO� WR� EH� DGRSWHG� DW� &23��� LQ� .\RWR�� 7KH
VHFRQG�&RQIHUHQFH�RI�WKH�3DUWLHV��&23�����KHOG�LQ�*HQHYD��IRFXVHG�RQ�WKH�GHWDLOV�RI�KRZ�WR�PRYH
IURP�WKLV�VWDUW�DW�&23��� WR�D� IUXLWIXO�&23��� LQ�.\RWR��ZKLFK�ZDV� WR�SURYLGH� WKH�3DUWLHV�ZLWK�D
OHJDOO\� ELQGLQJ� GRFXPHQW� WKDW� ZRXOG� VLJQLILFDQWO\� VWUHQJWKHQ� WKH� FRPPLWPHQWV� RI� $QQH[� ,
3DUWLHV�

�����7KH�.\RWR�3URWRFRO

7KH�WKLUG�VHVVLRQ�RI�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WRRN�SODFH�IURP��²���'HFHPEHU������LQ�.\RWR�
7KH� ODUJH�GLIIHUHQFHV� LQ� LQLWLDO� QHJRWLDWLQJ� SRVLWLRQV� VXJJHVWHG� WKDW� WKH� FKDQFHV� RI� D� VXFFHVVIXO
DJUHHPHQW� ZHUH� VPDOO�� KRZHYHU�� 3DUWLHV� ZHUH� DEOH� WR� DJUHH� RQ� D� VHW� RI� PHDVXUHV� JRYHUQLQJ
UHGXFWLRQ� RI� $QQH[� ,� *+*� HPLVVLRQV� DQG� DGRSWHG� WKHP� ZLWKLQ� WKH� .\RWR� 3URWRFRO�� 7KH
HPLVVLRQV�OLPLWDWLRQV�WDUJHWV��4(/52V��OLVWHG�LQ�WKH�.\RWR�3URWRFRO��DUH�VXPPDUL]HG�LQ�7DEOH�����

7DEOH������4XDQWLILHG�HPLVVLRQV�OLPLWDWLRQ�RU�UHGXFWLRQ�FRPPLWPHQW��&23��

4XDQWLILHG�HPLVVLRQV
OLPLWDWLRQ�RU�UHGXFWLRQ

FRPPLWPHQW
�SHUFHQWDJH�FKDQJH�IURP�EDVH
\HDU�SHULRG�

&RXQWU\

��� ,FHODQG
��� $XVWUDOLD
��� 1RUZD\
��� 1HZ�=HDODQG��5XVVLDQ�)HGHUDWLRQ��8NUDLQH
�� &URDWLD
�� &DQDGD��+XQJDU\��-DSDQ��3RODQG
�� 8QLWHG�6WDWHV�RI�$PHULFD
�� $XVWULD��%HOJLXP��%XOJDULD��&]HFK�5HSXEOLF��'HQPDUN�

(VWRQLD��)LQODQG��)UDQFH��*HUPDQ\��*UHDW�%ULWDLQ��*UHHFH�
,UHODQG��,WDO\��/LHFKWHQVWHLQ��/DWYLD��/LWKXDQLD�
/X[HPERXUJ�
0RQDFR��1HWKHUODQGV��3RUWXJDO��5RPDQLD��6ORYDN
5HSXEOLF���6ORYHQLD��6SDLQ��6ZHGHQ��6ZLW]HUODQG

6RXUFH��)&&&�&3������/���$GG����$QQH[�%
7KH� .\RWR� 3URWRFRO·V� LQFOXVLRQ� RI� VRPH� IRUP� RI� -RLQW� ,PSOHPHQWDWLRQ� ZLWK� FUHGLWLQJ� DQG
HPLVVLRQV�WUDGLQJ�DV�YHKLFOHV�IRU�PLWLJDWLQJ�*+*�HPLVVLRQV�IRUPV�WKH�EDVLV�IRU�WKLV�VWXG\�
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([FHUSWV� IURP� )&&&�&3������/���$GG��� UHJDUGLQJ� MRLQW� LPSOHPHQWDWLRQ�� WKH� &OHDQ
'HYHORSPHQW�0HFKDQLVP��DQG�HPLVVLRQV�WUDGLQJ�DUH�OLVWHG�LQ�$SSHQGL[���

%2;��
*+*�HPLVVLRQV�UHGXFWLRQ�WLWOHV�LQ�WKH�.\RWR�3URWRFRO��

8QGHU� WKH� WLWOH� RI� �IOH[LELOLW\�� �IRU�$QQH[�%� FRXQWULHV� LQ�PHHWLQJ� WKHLU� TXDQWLILHG� OLPLWDWLRQ� RU
UHGXFWLRQ� FRPPLWPHQWV�XQGHU�$UWLFOH� �� RI� WKH� 3URWRFRO��� QHJRWLDWRUV� LQFOXGHG� WKUHH� DUWLFOHV� LQ
WKH�.\RWR� 3URWRFRO� �)&&&�&3������/���$GG���� VHH�$33(1',;��� IRU� FRPSOHWH� WH[WV� RI� WKHVH
DUWLFOHV��DQG�WRRN�VRPH�GHFLVLRQV�RQ�WKH�PRGDOLWLHV�RI�IRU�HDFK�LQVWUXPHQW�

• $UWLFOH���DOORZV�WKH�WUDQVIHU�RI���HPLVVLRQV�UHGXFWLRQ�XQLWV��IURP�RQH�$QQH[�,�3DUW\�WR
DQRWKHU��7KLV�WUDQVIHU�LV�HVVHQWLDOO\�-RLQW�,PSOHPHQWDWLRQ�ZLWK�FUHGLWLQJ��DOWKRXJK�WKH�WHUP
�MRLQW�LPSOHPHQWDWLRQ��LV�QRW�XVHG�H[SOLFLWO\��$FFRUGLQJ�WR�WKLV�$UWLFOH��-,�ZLWK�FUHGLWLQJ��WKH
�WUDQVIHU�RI�HPLVVLRQV�UHGXFWLRQ�XQLWV���LV�DOORZHG�IRU�$QQH[���3DUWLHV��3URMHFWV�WR�UHGXFH
DQWKURSRJHQLF�HPLVVLRQV�RU�WR�HQKDQFH�DQWKURSRJHQLF�UHPRYDOV�E\�VLQNV�DUH�HOLJLEOH�DV�-,
SURMHFWV��,Q�DGGLWLRQ��WKH�$UWLFOH�GHILQHV�IRXU�FRQGLWLRQV�IRU�WUDQVIHU�RI�(58V���D��SURMHFW
DSSURYDO�E\�3DUWLHV���E��HQYLURQPHQWDO�DGGLWLRQDOLW\���F��FRPSOLDQFH�ZLWK�PRGDOLWLHV�IRU
LQYHQWRULHV�DQG�UHSRUWLQJ��DQG��G��WKH�FRQGLWLRQ�WKDW�WUDQVIHUV�PXVW�EH�VXSSOHPHQWDO�WR
GRPHVWLF�DFWLRQV��IRU�FRPSOHWH�WH[W��VHH�$QQH[�����7KHVH�UXOHV�VXIILFH�WR�FRQGXFW�VXFK
WUDQVIHUV��DOWKRXJK�JXLGHOLQHV�PD\�EH�IXUWKHU�HODERUDWHG��)LQDOO\��LQWHUPHGLDULHV�FDQ�EH
DXWKRUL]HG�E\�3DUWLHV�WR�JHQHUDWH�RU�FRQGXFW�VXFK�WUDQVIHUV�

• $UWLFOH� ��� GHILQHV� D� �FOHDQ� GHYHORSPHQW�PHFKDQLVP�� �&'0�� XQGHU�ZKLFK�$QQH[� ,� 3DUWLHV
PD\� DFFUXH� �FHUWLILHG� HPLVVLRQV� UHGXFWLRQV�� �&(5V�� WKDW� FDQ� FRQWULEXWH� WR� PHHWLQJ� WKHLU
LQGLYLGXDO�FRPPLWPHQWV��7KLV�&'0�LV� HVVHQWLDOO\�D� IXQG� IRU� MRLQW� LPSOHPHQWDWLRQ� �EURDGO\
GHILQHG��� &'0� LV� GHVLJQHG� WR� DVVLVW� QRQ�$QQH[� �� 3DUWLHV� ERWK� LQ� DFKLHYLQJ� ´VXVWDLQDEOH
GHYHORSPHQWµ�DQG�LQ�FRQWULEXWLQJ�WR�WKH�REMHFWLYH�RI�WKH�81)&&&��LQ�DGGLWLRQ��LW�ZLOO�DOORZ
$QQH[���3DUWLHV�WR�FRQFRPLWDQWO\�UHGXFH�WKHLU�HPLVVLRQV�UHGXFWLRQ�OLPLWDWLRQ�EXUGHQV��7KXV�
$QQH[� �� 3DUWLHV� FDQ� XVH� WKH� &(5V� DFFUXHG� WKURXJK� WKH� &'0� WR�PHHW� WKHLU� FRPPLWPHQWV�
(PLVVLRQV�UHGXFWLRQV�VKDOO�EH�FHUWLILHG�E\�RSHUDWLRQDO�HQWLWLHV�GHVLJQDWHG�E\�WKH�&23�023
RQ�WKH�EDVLV�RI�WKUHH�FULWHULD��YROXQWDU\�SDUWLFLSDWLRQ��UHDO��PHDVXUDEOH�DQG�ORQJ�WHUP�EHQHILWV
UHODWHG�WR�WKH�PLWLJDWLRQ�RI�FOLPDWH�FKDQJH��DQG�HQYLURQPHQWDO�DGGLWLRQDOLW\��7KH�&23�023
VKDOO�HODERUDWH�PRGDOLWLHV�DQG�SURFHGXUHV�DW� LWV� ILUVW� VHVVLRQ��&HUWLILHG�HPLVVLRQV�UHGXFWLRQV
FDQ�DFFUXH�EHJLQQLQJ�LQ�WKH�\HDU�������$�VKDUH�RI�WKH�SURFHHGV�IURP�SURMHFW�DFWLYLWLHV�VKDOO�EH
XVHG� WR� ILQDQFH� DGDSWDWLRQ� PHDVXUHV� LQ� SDUWLFXODUO\� YXOQHUDEOH� GHYHORSLQJ� FRXQWULHV�
,QVWLWXWLRQDOO\��WKH�&'0�ZLOO�EH�VXEMHFW�WR�WKH�DXWKRULW\�JXLGDQFH�RI�WKH�&23�VHUYLQJ�DV�WKH
023�DQG�EH�VXSHUYLVHG�E\�DQ�H[HFXWLYH�ERDUG�

• $UWLFOH����UHIHUV�WR�DOORZDQFH�WUDGLQJ��$FFRUGLQJ�WR�WKLV�$UWLFOH��$QQH[�%�3DUWLHV�PD\
SDUWLFLSDWH�LQ�HPLVVLRQV�WUDGLQJ�WR�IXOILO�WKHLU�FRPPLWPHQWV��DV�ORQJ�DV�VXFK�WUDGLQJ�LV
VXSSOHPHQWDO�WR�GRPHVWLF�DFWLRQV��7KH�&23�VKDOO�GHILQH�SULQFLSOHV��PRGDOLWLHV��UXOHV�DQG
JXLGHOLQHV�IRU�HPLVVLRQV�WUDGLQJ�
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�����*+*�0LWLJDWLRQ�2SWLRQV���'HYHORSPHQW�RI�1HZ�%DVLF�&RQFHSWV

�������-RLQW�,PSOHPHQWDWLRQ

7KH�FRQFHSW�RI�-RLQW�,PSOHPHQWDWLRQ��-,���ILUVW�LQWURGXFHG�E\�1RUZD\�LQWR�WKH�QHJRWLDWLRQV�RI�WKH
81)&&&�LQ�������LV�DQFKRUHG�LQ�$UWLFOH����3DUDJUDSK���D��RI�WKH�&RQYHQWLRQ��´«GHYHORSHG�FRXQWU\
3DUWLHV�DQG�RWKHU�3DUWLHV�LQFOXGHG�LQ�$QQH[�,��LPSOHPHQW�VXFK�SROLFLHV�DQG�PHDVXUHV��RQ�WKH�PLWLJDWLRQ
RI� FOLPDWH� FKDQJH�� E\� OLPLWLQJ� LWV� DQWKURSRJHQLF� HPLVVLRQV� RI� *+*V� DQG� SURWHFWLQJ� LWV� *+*V
VLQNV� DQG� UHVHUYRLUV�� MRLQWO\� ZLWK� RWKHU� SDUWLHV� DQG� PD\� DVVLVW� RWKHU� 3DUWLHV� LQ� FRQWULEXWLQJ� WR� WKH
DFKLHYHPHQW�RI�WKH�REMHFWLYH�RI�WKH�&RQYHQWLRQ�¨

7KH�FRVW�HIIHFWLYHQHVV�RI�VSHFLILF�HPLVVLRQV�DEDWHPHQW�SROLFLHV�DQG�PHDVXUHV�GLIIHUV�VLJQLILFDQWO\
DPRQJ�UHJLRQV�DQG�FRXQWULHV��WKH�OHDVW�FRVW�PHDVXUH�RU�PL[�RI�PHDVXUHV�LQ�RQH�UHJLRQ�RU�FRXQWU\
ZLOO� QRW� QHFHVVDULO\� EH� FKHDS� LQ� DQRWKHU�� 7KH� SULPH� GHWHUPLQDQW� RI� FRVW�HIIHFWLYHQHVV� LV� WKH
H[LVWLQJ�LQIUDVWUXFWXUH�IRU�SURGXFLQJ�DQG�GHOLYHULQJ�HQHUJ\�VHUYLFHV��VXFK�DV�WUDQVSRUWDWLRQ�DQG
YDULRXV�HOHFWULFLW\�HQG�XVHV��6XEVWDQWLDO�WHFKQLFDO�HFRQRPLF�GLIIHUHQFHV�H[LVW�DPRQJ�$QQH[�,�DQG
QRQ�$QQH[� ,� FRXQWULHV�� VXFK� DV� LQ� WKH� VWUXFWXUH� DQG� SDWWHUQ� RI� HQHUJ\� GHPDQG�� IXHO� PL[�
WHFKQRORJ\�PL[��DJH�DQG�UHSODFHPHQW�UDWH�RI�FDSLWDO�VWRFN��DQG�LPSRUW�DQG�H[SRUW�EDODQFHV�

)URP�DQ�HFRQRPLF�SRLQW�RI�YLHZ��-,�LV�EDVHG�XSRQ�WKH�GLIIHUHQFH�RI�WKH�DEDWHPHQW�FRVWV��ZKLFK�DUH
PDUNHGO\� KLJKHU� LQ� WKH� PRUH� HQHUJ\�HIILFLHQW� LQGXVWULDOLVHG� FRXQWULHV� WKDQ� LQ� FRXQWULHV� ZLWK
HFRQRPLHV� LQ�WUDQVLWLRQ��(,7��RU�GHYHORSLQJ�FRXQWULHV��,Q�WKLV�VHQVH�� -,� LV�GHILQHG�DV�FRRSHUDWLRQ
EHWZHHQ� WZR�FRXQWULHV³WKH� LQYHVWRU�FRXQWU\�DQG�KRVW�FRXQWU\��8QGHU�D� -,� VFKHPH��DQ� LQYHVWRU
FRXQWU\��ZKHUH�WKH�FRVWV�RI�&2��DEDWHPHQW�DUH�KLJKHU�WKDQ�LQ�WKH�KRVW�FRXQWU\�� LQYHVWV� LQ�*+*
DEDWHPHQW�LQ�WKH�KRVW�FRXQWU\��6XEVHTXHQWO\��WKH�LQYHVWRU�FRXQWU\�UHFHLYHV�FUHGLW��LQ�ZKROH�RU�LQ
SDUW�� IRU�HPLVVLRQV� UHGXFWLRQV� LQ� LWV� RZQ�QDWLRQDO�*+*�HPLVVLRQV�DFFRXQW� �%DUUHW� ������%RHKP
������

7KH�H[FKDQJH�RI�SRWHQWLDO�EHQHILWV��H�J���WHFKQRORJ\�WUDQVIHU�DQG�ORFDO�HFRQRPLF�EHQHILWV�LQFOXGLQJ
WUDLQLQJ��QHZ�RU�LPSURYHG�LQIUDVWUXFWXUH��LPSURYHG�HQHUJ\�VHUYLFHV��HQYLURQPHQWDO�DQG�KXPDQ
KHDOWK� EHQHILWV���� EHWZHHQ� KRVW� DQG� LQYHVWRU� FRXQWULHV� SURYLGHV� D� UHDO� LQFHQWLYH� IRU� -,
LPSOHPHQWDWLRQ��&URVV�ERUGHU�FRRSHUDWLRQ�ZLOO�WKHUHIRUH�EH�PRUH�FRVW�HIIHFWLYH�WKDQ�LI�DOO�3DUWLHV
WR� WKH� &RQYHQWLRQ� ZRXOG� IXOO\� PHHW� WKHLU� FRPPLWPHQWV� E\� LQGHSHQGHQW� DEDWHPHQW� PHDVXUHV
ZLWKLQ�WKHLU�RZQ�ERUGHUV�

%DUUHW� ���������KDV�HVWLPDWHG� WKDW� LPSOHPHQWDWLRQ� RI� WKH�(8� WDUJHW� RQ� VWDELOLVLQJ�(8�ZLGH�&2�

HPLVVLRQV�DW�WKH�OHYHO������E\������ZRXOG�EH����WLPHV�OHVV�H[SHQVLYH�LQ������XQGHU�-,�WKDQ�LI�HDFK
PHPEHU�VWDWH�ZHUH�IRUFHG�WR�LQGHSHQGHQWO\�VWDELOLVH�LWV�RZQ�HPLVVLRQV���$OWKRXJK�-,�LV�DQFKRUHG
LQ�WKH�81)&&&��WKH�RSHUDWLRQDO�UHTXLUHPHQWV�IRU�DQ�LQWHUQDWLRQDO�-,�UHJLPH�DUH�VWLOO�QRW�UHVROYHG�
-,� LV� D� UHODWLYHO\� QHZ� DQG� GHYHORSLQJ� FRQFHSW� DQG�81)&&&� OHDYHV� WR� WKH� &23V� WKH� GXWLHV� RI
GUDIWLQJ�FULWHULD�DQG�UXOHV�WR�JRYHUQ�-,�SURMHFWV�

$VVHVVPHQW�RI�-,�SURMHFW�FUHGLWV�GHSHQGV�RQ�DQ�HVWLPDWH�RI�SURMHFW�EDVHOLQH³WKDW� LV�� WKH� OHYHO�RI
HPLVVLRQV� WKDW� ZRXOG� HQVXH� JLYHQ� QR� -,� SURMHFW�� (PLVVLRQV� UHGXFWLRQV� DUH� FDOFXODWHG� IURP� WKH
GLIIHUHQFH�EHWZHHQ�WZR�HPLVVLRQV� OHYHOV��SURMHFW�EDVHOLQH�DQG�SURMHFW�SHUIRUPDQFH��%HFDXVH� LW� LV
LQKHUHQWO\�D�K\SRWKHWLFDO�H[HUFLVH��HVWDEOLVKLQJ� WKH�EDVHOLQH� LQ�D� WUDQVSDUHQW�DQG�YHULILDEOH�ZD\
FDQ� EH� GLIILFXOW�� 7KLV� W\SH� RI� -,� SURMHFW� LV� WKHUHIRUH� PRUH� ODERULRXV�� ZKLFK³WRJHWKHU� ZLWK
PRQLWRULQJ�DQG�YHULI\LQJ�RI�WKH�LQGLYLGXDO�SURMHFWV³FDQ�LQFUHDVH�WRWDO�RSHUDWLQJ�FRVWV��$�IXUWKHU
FRPSOLFDWLRQ� DULVHV� ZLWK� VR�FDOOHG� ´OHDNDJH� HIIHFWV�µ� LQ� ZKLFK� HPLVVLRQV� DEDWHG� DW� RQH� VLWH
EHFDXVH� RI� D� -,� SURMHFW� PD\� VLPSO\� EH� VKLIWHG� WR� DQRWKHU� VLWH� ZLWKLQ� WKH� VDPH� FRXQWU\�� -,� LV
WKHUHIRUH� GHSHQGHQW� XSRQ� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� YHULI\LQJ� DQG� PRQLWRULQJ
PHFKDQLVPV�DV�ZHOO�DV�XSRQ�D�UHOLDEOH�V\VWHP�RI�QDWLRQDO�*+*�LQYHQWRULHV��+HLVWHU�������
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�������2EMHFWLRQV�WR�-,

,Q�SUHSDULQJ�IRU�&23����GHYHORSLQJ�FRXQWULHV��*����DQG�&KLQD��REMHFWHG�WR�WKH�HOHPHQWV�RI�-,�WKDW
WKH\� VDZ� DV� D� PHDQV� IRU� $QQH[� ,� 3DUWLHV� WR� DYRLG� GRPHVWLF� DEDWHPHQW� DFWLRQV� WR� PHHW� WKHLU
REOLJDWLRQ� XQGHU� WKH� )&&&� �0LWFKHOO� ������� 6SHFLILFDOO\�� VHYHUDO� TXHVWLRQV� KDYH� EHHQ� UDLVHG
GXULQJ�WKH�QHJRWLDWLRQV��'XGHN�DQG�:LHQHU�������0LWFKHOO�������
• -,�ZRXOG�WUDQVIHU�HPLVVLRQV�UHGXFWLRQ�REOLJDWLRQV�IURP�GHYHORSHG�WR�GHYHORSLQJ�FRXQWULHV�
• -,�ZRXOG� OLPLW� HFRQRPLF� GHYHORSPHQW� DV�ZHOO� DV� WKH� SROLWLFDO� VRYHUHLJQW\� RI� SRRU� FRXQWULHV

�DQG�ZRXOG�WKXV�UHSUHVHQW�D�IRUP�RI�HFR�LPSHULDOLVP��
• -,�ZRXOG�GHSOHWH� VWRFN� RI� ORZ�FRVW� UHGXFWLRQV� DYDLODEOH� WR� WKH� KRVW� FRXQWULHV� �´ORZ�KDQJLQJ

IUXLWVµ��WKHUHE\�LQFUHDVLQJ�IXWXUH�DEDWHPHQW�FRVWV�WR�WKH�KRVW�FRXQWULHV��
7KHVH� REMHFWLRQV� DUH� DGGLWLRQDO� WR� GHEDWHV� RQ� FRVW�HIIHFWLYHQHVV�� KLJK� WUDQVDFWLRQ� FRVWV� DQG
LQYHVWPHQW�ULVNV�

$�QXPEHU�WKH�HQYLURQPHQWDO�RUJDQLVDWLRQV�DOVR�UHFDOOHG�WKH�JXLGLQJ�SULQFLSOHV�WKDW�KDYH�VKDSHG
WKH� GHYHORSPHQW� RI� WKH� 81)&&&� DQG� ZKLFK� ZLOO� IRUP� WKH� EDVLV� RI� D� SROLWLFDOO\� DFFHSWDEOH
PHFKDQLVP� IRU� -,�� )RU� H[DPSOH�� *UHHQSHDFH� KLJKOLJKWHG� WKH� IROORZLQJ� FRQFHUQV� �*UHHQSHDFH
������
• $GGLWLRQDOLW\��-,�VKRXOG�EH�DGGLWLRQDO�WR�WKH�REOLJDWLRQV�RI�$QQH[�,,�FRXQWULHV�WR�WUDQVIHU�FDSLWDO

DQG� WHFKQRORJ\� WR� GHYHORSLQJ� FRXQWULHV� DQG� WR� SD\� IXOO� LQFUHPHQWDO� FRVWV� RI� PHDVXUHV� WR
PLWLJDWH�FOLPDWH�FKDQJH��DQG�LW�VKRXOG�EH�DGGLWLRQDO�WR�SURMHFWV�WKDW�ZRXOG�KDYH�EHHQ�FDUULHG
RXW�DQ\ZD\�

• (TXLW\�� -,� SURMHFWV� VKRXOG� EH� VRFLDOO\� DFFHSWDEOH� DQG� FRQWULEXWH� WR� ORFDO� VRFLR�HFRQRPLF
GHYHORSPHQW�DQG�FDSDFLW\�EXLOGLQJ�

• 7UDQVSDUHQF\�� -,� SURMHFW� GHYHORSPHQW� VKRXOG� LQYROYH� WKH� ORFDO� FRPPXQLW\�� 1*2V�� DQG
LQWHUHVWHG� SDUWLHV� WR� HQVXUH� WKDW� WKH� IXOO� UDQJH� RI� ORFDO� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO
FRVWV�DQG�EHQHILWV�FDQ�EH�FRQVLGHUHG��

'XH�WR�WKH�FRQIXVLRQ�VXUURXQGLQJ�-,��SROLWLFDO�UHVLVWDQFH�WR�WKH�FUHGLWLQJ�RI�HPLVVLRQV�UHGXFWLRQV
DQG� D� ODFN� RI� RSHUDWLRQDO� FULWHULD� DQG� FRPPRQ�PHWKRGRORJLHV� �%HUOLQ� �������&23��� GHFLGHG� WR
´HVWDEOLVK�D�SLORW�SKDVH�IRU�$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\������$,-��DPRQJ�$QQH[�,�3DUWLHV�DQG��RQ
YROXQWDU\�EDVLV��ZLWK�QRQ�$QQH[�,�3DUWLHVµ��&23����'HFLVLRQ���&3�������

�������$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\

$,-� JUHZ� RXW� RI� WKH� FRQFHSW� RI� -RLQW� ,PSOHPHQWDWLRQ�� ZKLFK�� WKRXJK� QRW� H[SOLFLWO\� GHILQHG�
LQWURGXFHG�WKH�LGHD�RI�LQWHUQDWLRQDO�FR�RSHUDWLRQ�DPRQJ�DOO�3DUWLHV�WR�WKH�&OLPDWH�&RQYHQWLRQ�LQ
RUGHU�WR�VWDELOLVH�DWPRVSKHULF�*+*�FRQFHQWUDWLRQV��7KH�ILUVW�&RQIHUHQFH�RI�WKH�3DUWLHV�HVWDEOLVKHG
$,-� DV� D� SLORW� SKDVH� WR� GHILQH� D� SHUPDQHQW� SURJUDP� RI� ´-RLQW� ,PSOHPHQWDWLRQµ�� ,W� WRRN� LWV
PDQGDWH�IURP�WKH�SULQFLSOH��GHILQHG�LQ�WKH�)&&&��WKDW�3DUWLHV�VKRXOG�SURWHFW�WKH�FOLPDWH�V\VWHP
´«� RQ� WKH� EDVLV� RI� HTXLW\� DQG� LQ� DFFRUGDQFH� ZLWK� WKHLU� FRPPRQ� EXW� GLIIHUHQWLDWHG� UHVSRQVLELOLWLHV� DQG
UHVSHFWLYH� FDSDELOLWLHV�� $FFRUGLQJO\�� WKH� GHYHORSHG� FRXQWU\� 3DUWLHV� VKRXOG� WDNH� WKH� OHDG� LQ� FRPEDWLQJ
FOLPDWH�FKDQJH�DQG�WKH�DGYHUVH�HIIHFWV�WKHUHRI¨��$UWLFOH�����,Q�SDUWLFXODU��DOWKRXJK�WKH�DLP�RI�UHWXUQLQJ
HPLVVLRQV�WR������OHYHOV��$UWLFOH������DSSOLHV�RQO\�WR�$QQH[�,�3DUWLHV��$UWLFOH�����IXUWKHU�FDOOV�RQ�DOO
3DUWLHV�� LQFOXGLQJ� GHYHORSLQJ� FRXQWU\� 3DUWLHV�� WR� IRUPXODWH� DQG� LPSOHPHQW� SURJUDPPHV� WR
PLWLJDWH�FOLPDWH�FKDQJH�DQG�IDFLOLWDWH�DGDSWDWLRQ�WR�FOLPDWH�FKDQJH�

:KLOH�$,-·V�SULPDU\�SXUSRVH�LV�WR�UHGXFH�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�DQG�WR�HQKDQFH�FDUERQ
VLQNV�� $,-� KDV� WKH� SRWHQWLDO� WR� EULQJ� QHZ� DQG� DGGLWLRQDO� ILQDQFLQJ� IURP� GHYHORSHG� FRXQWU\
VRXUFHV� WR�GHYHORSLQJ�FRXQWULHV�DQG� IDFLOLWDWH� WKH�HFRQRPLF�JURZWK�RI�SDUWLFLSDWLQJ�GHYHORSLQJ
FRXQWULHV��$V�D�SROLF\� LQVWUXPHQW��$,-�FDQ�HQFRXUDJH�QHZ�LQYHVWPHQWV�FRQVLVWHQW�ZLWK� WKH� ORFDO
GHYHORSPHQW� REMHFWLYHV� RI� SURMHFW�VLWH� FRXQWULHV�� 'HYHORSLQJ� FRXQWULHV� DUH� LQ� WKH� SURFHVV� RI
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DGRSWLQJ� QDWLRQDO� SROLFLHV� DQG� PHDVXUHV� WR� UHGXFH� JUHHQKRXVH� JDVHV� WR� DFKLHYH� WKHLU
FRPPLWPHQWV�XQGHU� WKH�81)&&&��$,-� LV� SRWHQWLDOO\� RQH� RI� WKH�PRVW� FRVW�HIIHFWLYH�PHWKRGV� WR
DEDWH� JUHHQKRXVH� JDV� HPLVVLRQV�� DV� PHQWLRQHG� HDUOLHU�� $,-� SURMHFWV� FDQ� UHVXOW� LQ� PRUH� *+*
HPLVVLRQV�SHU�GROODU�LQYHVWHG�

+RZHYHU��GXULQJ�WKH�SUHVHQW�$,-�SLORW�SKDVH��QR�HPLVVLRQV�UHGXFWLRQ�FUHGLWV�FDQ�EH�DZDUGHG�WR
LQYHVWRUV���� (DFK� &23� LV� FKDUJHG� WR� ´UHYLHZ� WKH� SURJUHVV� RI� WKH� SLORW� SKDVH«ZLWK� D� YLHZ� WR
WDNLQJ�DSSURSULDWH�GHFLVLRQV�RQ�WKH�FRQWLQXDWLRQ�RI�WKH�SLORW�SKDVHµ��EXW�D�FRQFOXVLYH�GHFLVLRQ�RQ
WKH�SLORW�SKDVH� LV� WR�EH�PDGH�EHIRUH�������'HFLVLRQV�RI�&23���RQ�DFWLYLWLHV� LPSOHPHQWHG� MRLQWO\
XQGHU�WKH�SLORW�SKDVH�DUH�OLVWHG�LQ�$33(1',;���

,Q� DFFRUGDQFH� ZLWK� WKH� GHFLVLRQ� RI� &23���� $,-� SURMHFWV� VKRXOG� GHPRQVWUDWH� DGGLWLRQDOLW\�
6SHFLILFDOO\��SURMHFWV�QHHG�WR�PHHW�WZR�DGGLWLRQDOLW\�FULWHULD�
• (QYLURQPHQWDO�DGGLWLRQDOLW\��$Q�$,-�SURMHFW�VKRXOG�JHQHUDWH�*+*�PLWLJDWLRQ�EHQHILWV�ZKLFK

ZRXOG�QRW�KDYH�RFFXUUHG�LQ�WKH�DEVHQFH�RI�WKH�$,-�LQVWUXPHQW
• )LQDQFLDO� DGGLWLRQDOLW\�� 7KH� ILQDQFLQJ� RI� VXFK� DFWLYLWLHV� VKDOO� EH� DGGLWLRQDO� WR� WKH� DOUHDG\

H[LVWLQJ�ILQDQFLDO�REOLJDWLRQ�RI�$QQH[�,�3DUWLHV�

7KH�QXPEHU�DQG�VL]H� RI�$,-�SURMHFWV� FXUUHQWO\� LPSOHPHQWHG�XQGHU� WKH�SLORW�SKDVH� LV� UHODWLYHO\
VPDOO�� $V� RI� PLG������� ��� $,-� SURMHFWV� �)&&&�6%67$������,1)���� KDYH� EHHQ� RU� DUH� EHLQJ
LQLWLDWHG�FRYHULQJ�D�UDQJH�RI�VHFWRUV�LQ�GHYHORSLQJ�DQG�(,7�FRXQWULHV����7KHVH�SURMHFWV�KDYH�EHJXQ
LQ�WKH�KRVW�FRXQWULHV�RI�%HOL]H��%KXWDQ��&RVWD�5LFD��&]HFK�5HSXEOLF��(FXDGRU��(VWRQLD��+RQGXUDV�
+XQJDU\��/DWYLD��0H[LFR��1LFDUDJXD��3RODQG��5RPDQLD��WKH�5XVVLDQ�)HGHUDWLRQ��DQG�8JDQGD�

7KUHH� VWDJHV� H[LVW� IRU�ZKLFK� WKH� REMHFWLYHV� RI�$,-� DQG� WKH� LVVXHV� RI� LQFHQWLYHV� DQG� LQVWLWXWLRQDO
FDSDFLW\�VKRXOG�EH�GLVFXVVHG�
• 7KH�$,-�SLORW�SKDVH�LQ�LWV�FXUUHQW�IRUP�
• $Q�HQKDQFHPHQW� RI� WKH� UHPDLQGHU�RI� WKH�$,-�SLORW�SKDVH� DIWHU� D�SRVW�.\RWR�GHFLVLRQ�RQ� WKH

%HUOLQ�0DQGDWH��4(/52V���DQG
• $� IXOO\� RSHUDWLRQDO� -,� SURJUDPPH� LQ�ZKLFK�$QQH[� ,� DQG�RU� QRQ�$QQH[� ,� FRXQWULHV� UHFHLYH

FUHGLWV�IRU�LQYHVWPHQW�LQ�HPLVVLRQV�UHGXFWLRQV�PDGH�RXWVLGH�WKH�LQYHVWLQJ�FRXQWU\�

$�SURFHVV�VLPLODU� WR�WKH�HIIRUW�RI�$*%0�WR�GHYHORS�D�.\RWR�3URWRFRO�ZLOO� OLNHO\�EH� ODXQFKHG�WR
GHYHORS� WKH� FRQGLWLRQV� IRU� -,� DQG� HPLVVLRQV� WUDGLQJ�� 7KH� SRVVLEOH� VWHSV� IRU� VHTXHQFH� RI� *+*
PLWLJDWLRQ�FRQFHSWV�FRXOG�WKHUHIRUH�EH�LOOXVWUDWHG�DV�

$,-�⇒�ELODWHUDO�-,�FUHGLWV�WUDGLQJ��⇒�PXOWLODWHUDOL]HG�-,�FUHGLWV�WUDGLQJ��⇒�
JOREDO�HPLVVLRQV�WUDGLQJ��´FDS�DQG�WUDGHµ�

,Q� WKLV� VFKHPH�� WKH� FXUUHQW� $,-� SLORW� SKDVH� ZRXOG� OHDG� WR� D� VLPLODU� ELODWHUDO� -,� FUHGLW� WUDQVIHU
VFKHPH� UHFRJQL]HG� XQGHU� WKH� .\RWR� 3URWRFRO�� 7KLV� V\VWHP� FRXOG� WKHQ� EH� H[WHQGHG� WR� DOORZ
PXOWLODWHUDO�-,�LQYHVWPHQWV�DQG�FUHGLW�WUDQVIHU��ZKLFK�FRXOG�LQ�WXUQ�PDNH�WKH�WUDQVLWLRQ�WR�D�JOREDO
HPLVVLRQV�WUDGLQJ�UHJLPH�

�������,QWHUQDWLRQDO�*+*�(PLVVLRQV�7UDGLQJ

(PLVVLRQV� WUDGLQJ� LV� D� UHODWLYHO\� QHZ� FRQFHSW� RULJLQDWLQJ� IURP� -,� EHWZHHQ� $QQH[� ,� 3DUWLHV
FRPPLWWHG�WR�UHGXFWLRQ�WDUJHWV��4(/52V���%DURQ�DQG�0XOOLQV�������$QGHUVRQ�HW�DO���������,I�RQH
FRXQWU\�HPLWV� OHVV� WKDQ�WKH�JLYHQ�HPLVVLRQV�FDS�� LW� LV�DOORZHG�WR�VHOO� WKH�GLIIHUHQFH�EHWZHHQ� WKH
DFWXDO�HPLVVLRQV�DQG�WKH�FDS��7KHVH�HPLVVLRQV�SHUPLWV�FDQ�EH�ERXJKW�E\�D�VHFRQG�$QQH[�,�3DUW\
ZKRVH�HPLVVLRQV�H[FHHG�LWV�WDUJHW�IRU�WKDW�SHULRG��,Q�WKLV�FDVH�RQO\�DJJUHJDWHG��QHW��HPLVVLRQV�DUH
PRQLWRUHG�YLD�QDWLRQDO�HPLVVLRQV�LQYHQWRULHV�
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(PLVVLRQV�WUDGLQJ�DQG�-,�DUH�WKHUHIRUH�WZR�FRPSOHPHQWDU\�RSWLRQV�WR�LQFUHDVH�HIILFLHQF\�RI�*+*
PLWLJDWLRQ�EDVHG�XSRQ�WKH�GLIIHUHQFHV�RI�DEDWHPHQW�FRVWV�EHWZHHQ�FRXQWULHV��(&21�������0XOOLQV
������� -,� LV� FXUUHQWO\� XQGHUVWRRG� DV� D� WUDGLQJ� RI� HPLVVLRQV� UHGXFWLRQV� EDVHG� RQ� DQ� LQGLYLGXDO
SURMHFW�� (PLVVLRQV� WUDGLQJ� LV� VLPSO\� -,� RQ� D� QDWLRQDO� OHYHO� ZKHUH� WKH� IXQGLQJ� LV� QRW� OLQNHG� WR
VSHFLILF� SURMHFWV�� 7KLV� HPLVVLRQV� WUDGLQJ� FRQFHSW� LV� IUHTXHQWO\� FRPELQHG� ZLWK� EDQNLQJ� RU
ERUURZLQJ�RI�WKH�HPLVVLRQV�SHUPLWV�WR�HQKDQFH�WKH�RYHUDOO�IOH[LELOLW\�RI�WKH�V\VWHP��:KLOH�WKH�ILUVW
FRQFHSW��-,��HQDEOHV�WKH�FRRSHUDWLRQ�EHWZHHQ�$QQH[�,�DQG�QRQ�$QQH[�,�FRXQWULHV��ZKLFK�KDYH�QRW
DGRSWHG� HPLVVLRQV� FDSV�� WKH� VHFRQG� RQH� OHDGV� WR� ORZHU� DGPLQLVWUDWLYH�� FRPSOLDQFH� DQG
WUDQVDFWLRQ� FRVWV�� ,Q� WKHRU\�� ERWK� FRQFHSWV� �RULJLQDWLQJ� IURP� WKH�81)&&&�� FRXOG� EH� FRPELQHG
LQWR�RQH�HIIHFWLYH�LQWHUQDWLRQDO�PDUNHW�IRU�*+*�HPLVVLRQV�UHGXFWLRQV��-RVKXD�������

7KH�FUHDWLRQ�RI�WKLV�WUDGHDEOH�FRPPRGLW\�FDQ�EH�VNHWFKHG�DV�IROORZV���

6XUSOXV��´XQXVHGµ�
FDUERQ�HTXLYDOHQW�XQLWV

�WKH�WUDGHDEOH
FRPPRGLW\�

 1DWLRQDO�HPLVVLRQV�OLPLW
�EDVHG�RQ�4(/52V�

� $FWXDO�HPLVVLRQV
�LQYHQWRU\�UHSRUWV�

7KH� PRVW� LPSRUWDQW� IDFWRUV� WR� FRQVLGHU� ZKHQ� SUHSDULQJ� WUDQVDFWLRQ� UXOHV�� PRQLWRULQJ� DQG
FRPSOLDQFH�SURFHGXUHV��DQG�LQVWLWXWLRQV�IRU�WUDGLQJ�DUH�OLVWHG�EHORZ�
• 1DWLRQDO�4(/52V�DQG�DPRXQW�RI�WUDGHDEOH�FRPPRGLW\
• :KDW�FDQ�EH�WUDGHG��L�H���FDQ�3DUWLHV�WUDGH�DOO�*+*V��VRXUFHV�DQG�VLQNV�RU�RQO\�WKRVH�WKDW�FDQ

EH�ZHOO�PRQLWRUHG"�
• /HQJWK�RI�EXGJHW�SHULRG
• )OH[LELOLW\�IRU�V\VWHP�HQODUJHPHQW��H�J��DGGLQJ�3DUWLHV��*+*V��VRXUFHV��RU�VLQNV�
• %DQNLQJ��6DYLQJ�RI�HPLVVLRQV�SHUPLWV�QRW�QHHGHG�IRU�FRPSOLDQFH� LQ�WKH�FXUUHQW�SHULRG�WR�EH

XVHG�IRU�FRPSOLDQFH�RU�VROG�LQ�IXWXUH�SHULRG�
• %RUURZLQJ� �3DUW\� FDQ� H[FHHG� LWV� FXUUHQW� HPLVVLRQV� OLPLW�SURYLGHG� FRUUHVSRQGLQJ� UHGXFWLRQV

DUH�PDGH�LQ�WKH�QH[W�SHULRG�
• ´+RW� DLUµ� �PD\� RFFXU� LI� D� FRXQWU\� ZHUH� DOORFDWHG� DQ� HPLVVLRQV� OLPLW� DERYH� LWV� DFWXDO� RU

DQWLFLSDWHG�OHYHO�RI�HPLVVLRQV�
• )DLUQHVV�DQG�OLDELOLW\
• 'RPHVWLF�SROLFLHV�DQG�PHDVXUHV��FRQWULEXWLRQV�IURP�WUDGLQJ�WR�WKH�*()�RU�DQRWKHU�HVWDEOLVKHG

IXQG�IRU�IXWXUH�GDPDJHV�FDXVHG�E\�FOLPDWH�FKDQJH��RU�IRU�LQVXUDQFH"�

7KH�PDLQ�GLIIHUHQFHV�EHWZHHQ�DOORZDQFH�DQG�FUHGLW� WUDGLQJ�DUH�EULHIO\�FRPSLOHG� LQ�7DEOH� ,��� LQ
$33(1',;���

�����*+*�0LWLJDWLRQ�2SWLRQV�LQ�(,7�&RXQWULHV

7KH�6ORYDN�5HSXEOLF·V�VKDUH�RI�JOREDO�DQWKURSRJHQLF�*+*V�HPLVVLRQV�LV�DSSUR[LPDWHO\�������7KH
DQQXDO� SHU� FDSLWD� &2�� HPLVVLRQV� RI� DSSUR[LPDWHO\� ��� WRQQHV� ������� LV� ORZHU� WKDQ� WKH� 2(&'
DYHUDJH� �,3&&�2(&'� ������ EXW� KLJKHU� WKDQ� WKH� DYHUDJH� IRU� :HVWHUQ� (XURSHDQ� FRXQWULHV� ��
WRQQHV� SHU� FDSLWD�� DQG� WKH� ZRUOG� DYHUDJH� ��� WRQQHV� SHU� FDSLWD��� 7KLV� DPRXQW� SODFHV� 6ORYDNLD
DPRQJ�WKH����VWDWHV�ZLWK�WKH�KLJKHVW�SHU�FDSLWD�HPLVVLRQV�
%HFDXVH� RI� WR� WKHLU� SDVW� HFRQRPLF� GHYHORSPHQW�� (,7� FRXQWULHV� JHQHUDOO\� VKRZ� KLJK� *+*
HPLVVLRQV� FRPSDUHG� WR� WKH� 2(&'� DYHUDJH� IRU� D� QXPEHU� RI� FDWHJRULHV� �FXPXODWLYH� HPLVVLRQV�
HPLVVLRQV�SHU�FDSLWD��HPLVVLRQV�SHU�XQLW�RI�*'3��HWF����0RUHRYHU��WKUHH�(,7�$QQH[�,�FRXQWULHV³
WKH�5XVVLDQ�)HGHUDWLRQ��8NUDLQH�DQG�3RODQG���³DUH�DPRQJ�WKH����ODUJHVW�&2��HPLWWHUV�

6LQFH�������&2��HPLVVLRQV�GHFUHDVHG�LQ�(,7�FRXQWULHV��OHDGLQJ�WR�WKHLU�FXUUHQW�JOREDO�VKDUH�RI����
�0XOOLQV��HW�DO����7KLV�VKDUS�IDOO�KDV�UHVXOWHG�SULPDULO\�IURP�WKH�FROODSVH�RI�WKH�IRUPHU�&20(&21
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PDUNHW��ZKLFK�OHG�WR�ZLGHVSUHDG�GHFRPPLVVLRQLQJ�RI�HQHUJ\�LQWHQVLYH�LQGXVWULHV� LQ�WKH�UHJLRQ�
,Q�WKH�VKRUW�WHUP��WKHUHIRUH��(,7�FRXQWULHV·�*+*�HPLVVLRQV�DUH�OLNHO\�WR�EH�ZHOO�EHORZ������OHYHOV�
+RZHYHU��WKH�HFRQRPLHV�RI�$QQH[�,�(,7�FRXQWULHV�DUH�FKDQJLQJ�UDSLGO\�DQG�*+*�HPLVVLRQV�DUH
IRUHFDVW�WR�ULVH�VWHHSO\�DV�(,7�FRXQWULHV�PDNH�WKH�WUDQVLWLRQ�WR�D�PDUNHW�HFRQRP\���

*+*�HPLVVLRQV� LQ� WKHVH� FRXQWULHV� FRXOG� ULVH� VWHHSO\� LQ� WKH� IXWXUH�XQOHVV� HQHUJ\� HIILFLHQF\� DQG
RWKHU� PHDVXUHV� FDQ� EUHDN� WKH� FRUUHODWLRQ� EHWZHHQ� *'3� JURZWK� DQG� *+*� HPLVVLRQV�� (QHUJ\
HIILFLHQF\� RIWHQ� SURYLGHV� WKH�PRVW� FRVW�HIIHFWLYH� RSSRUWXQLWLHV� IRU� *+*� UHGXFWLRQ� DQG� HQHUJ\
VXSSO\�� &XUUHQWO\�� RQO\� D� VPDOO� SRUWLRQ� RI� WRWDO� ILQDQFH� WKDW� JRHV� WR� (,7� FRXQWULHV� LV� VSHQW� RQ
HQHUJ\� HIILFLHQF\�� 7KH� (%5'� FRQVHUYDWLYHO\� HVWLPDWHV� WKDW� WKH� YDOXH� RI� HQHUJ\� HIILFLHQF\
RSSRUWXQLWLHV�ZLWK� OHVV� WKDQ�D�����\HDU�SD\EDFN�SHULRG� LQ�(,7�FRXQWULHV� LV�PRUH� WKDQ����ELOOLRQ
86'� DW� FXUUHQW� HQHUJ\� SULFHV���� 1RUPDOO\�� LQYHVWRUV� ZRXOG� FRQVLGHU� LQYHVWPHQW� RSSRUWXQLWLHV
VXFK� DV� WKHVH� WR� EH� YHU\� DWWUDFWLYH��+RZHYHU�� DW� SUHVHQW� LQYHVWPHQW� IORZV� DUH� QRW� VXIILFLHQW� WR
SURYLGH�WKLV�DPRXQW�RI�ILQDQFH�

2YHU�WKH�ODVW�ILYH�\HDUV��SULYDWH�VHFWRU�ILQDQFH�KDV�LQFUHDVHG�JOREDOO\�ZKLOH�SXEOLF�VHFWRU�DLG�KDV
JHQHUDOO\�GHFOLQHG��3ULYDWH�FDSLWDO�IORZV�WR�HPHUJLQJ�PDUNHWV�LQFUHDVHG�GUDPDWLFDOO\�GXULQJ�WKH
����V��EXW�PDQ\�(,7�FRXQWULHV�KDYH�QRW�EHHQ�DEOH�WR�DWWUDFW�VLJQLILFDQW�DPRXQWV�RI�SULYDWH�VHFWRU
LQYHVWPHQW��(YHQ�WKH�UHODWLYHO\�VPDOO�OHYHO�RI�ILQDQFH�WKDW�LV�FXUUHQWO\�DYDLODEOH�LQ�(,7�FRXQWULHV�LV
QRW�GLVSHUVHG�WR�SURMHFWV�HIILFLHQWO\�EHFDXVH�RI�EDUULHUV�LQ�LGHQWLI\LQJ��GHYHORSLQJ��PDQDJLQJ��DQG
ILQDQFLQJ�LQYHVWPHQW�SURMHFWV�

*RYHUQPHQW� SROLFLHV� FDQ� VLJQLILFDQWO\� LQIOXHQFH� PDFUR�HFRQRPLF� FRQGLWLRQV� VXFK� DV
XQHPSOR\PHQW�� LQIODWLRQ� OHYHOV�� DQG� EXGJHW� GHILFLW�� (FRQRPLF� WUHQGV� DQG� WKH�PDFUR�HFRQRPLF
DQG�OHJLVODWLYH�SROLFLHV�RI�(,7�FRXQWULHV�IRUP�WKH�EDVLV� IRU� WKH� ORFDO� LQYHVWPHQW�FOLPDWH���� ,Q� WKH
HQHUJ\� VHFWRU�� ORZ� SULFHV�� XQFHUWDLQW\� RYHU� SULYDWLVDWLRQ� RI� XWLOLWLHV�� DQG� JHQHUDO� LQVWDELOLW\� RI
SULFHV�FRQWLQXH�WR�GHWHU�LQYHVWRUV��0DQ\�(,7�FRXQWULHV�VWLOO�QHHG�WR�UHIRUP�WKHLU�HQHUJ\�VHFWRUV�E\
SULYDWLVLQJ� VWDWH�FRQWUROOHG� HOHPHQWV�� UHPRYLQJ� HQHUJ\� VXEVLGLHV�� DQG� SURYLGLQJ� WKH� PDUNHW
VWUXFWXUH�DQG�UHJXODWLRQV�QHHGHG�IRU�FRPSHWLWLRQ�EHWZHHQ�HQHUJ\�VXSSOLHUV�

7KH� ODFN�RI� LQYHVWPHQW� JLYHQ� WKH� VL]H� RI� RSSRUWXQLWLHV� WKDW� H[LVW� LQGLFDWHV� WKH�PDLQ� EDUULHUV� WR
ILQDQFLQJ�HQHUJ\�HIILFLHQF\�WKDW�FDQ�EH�FODVVLILHG�LQ�VL[�DUHDV�
• PDFUR�HFRQRPLF�FRQGLWLRQV
• ODFN�RI�LQIRUPDWLRQ�DQG�H[SHULHQFH
• ODFN�RI�FUHGLW�KLVWRU\
• ZHDN�LQVWLWXWLRQV�DQG�XQFOHDU�RU�FRPPRQ�RZQHUVKLS
• VPDOO�VFDOH�QDWXUH�RI�HIILFLHQF\�SURMHFWV
• ORZ�DQG�XQFHUWDLQ�HQHUJ\�SULFHV��
 
7KH� SULYDWH� VHFWRU� FRXOG� KDYH� D� SRZHUIXO� LQIOXHQFH� RQ� LQYHVWPHQW� LQ� (,7V�� EXW� DV� )LJXUH� ���
VKRZV�� SULYDWH� FDSLWDO� SURYLGHG� RQO\� ���� RI� WRWDO� H[WHUQDO� ILQDQFH� LQ� (,7� FRXQWULHV� LQ� �����
�:RUOG�%DQN������������)LJXUH�����JLYHV�D�PRUH�GHWDLOHG�FRPSDULVRQ�RI�WKH�ILQDQFLDO�IORZV�WR�DQG
IURP�LQGLYLGXDO�(,7�FRXQWULHV�
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)LJXUH�����3ULYDWH��ELODWHUDO�DQG�PXOWL�ODWHUDO�ILQDQFH�WR�(,7�&RXQWULHV�LQ�������

L�DQGPXOWL�ODWHUDO�ORDQV�

HWF�

DW�FRPPHUFLDO�UDWHV

���

SULYDWH�VHFWRU�LQYHVWPHQW

���

%L�ODWHUDO�RIILFLDO�DLG

���

PXOWL�ODWHUDO�RIILFLDO�DLG

��

6RXUFH��2(&'�'$&������

)LJXUH������)LQDQFLDO�IORZV�WR�(,7�&RXQWULHV�LQ�����

������ ������ � ����� ����� ����� ����� ������

%HODUXV

%XOJDULD

&]HFK�5HSXEOLF

(VWRQLD

+XQJDU\

/DWYLD

/LWKXDQLD

3RODQG

5RPDQLD

5XVVLD

6ORYDN�5HSXEOLF

8NUDLQH

PLO��86

SULYDWH�VHFWRU

PXOWL�ODWHUDO

EL�ODWHUDO

6RXUFH��2(&'�'$&������
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7KXV�� LQ� VSLWH� RI� FRQYHQLHQW� PDFUR�HFRQRPLF� FRQGLWLRQV� KLJK� HFRQRPLF� OLEHUDOLVDWLRQ� LQ� WKH
6ORYDN� 5HSXEOLF� �ZLWK� OLEHUDOLVDWLRQ� LQGH[� RI� ���� LQ� ������� WKH� VKDUH� RI� ILQDQFLDO� IORZV� WR� RXU
FRXQWU\�ZDV�YHU\�ORZ�FRPSDUHG�WR�WKH�RWKHU�(,7V�

&DUERQ�LQWHQVLYH�IXHOV�GRPLQDWH�WKH�HQHUJ\�VXSSO\�LQ�PDQ\�(,7�FRXQWULHV��,Q�DGGLWLRQ��HQHUJ\�LV
XVHG�OHVV�HIILFLHQWO\�LQ�(,7�FRXQWULHV�WKDQ�LQ�RWKHU�$QQH[�,�FRXQWULHV��7KLV�ODUJH�SRWHQWLDO�IRU�FRVW�
HIIHFWLYH� *+*V� PLWLJDWLRQ� LQ� (,7� FRXQWULHV� FRXOG� EH� HFRQRPLFDOO\� VLJQLILFDQW�� DVVHVVLQJ� WKH
IHDVLEOH�UHGXFWLRQ�SRWHQWLDO�RI�GLIIHUHQW�VHFWRUV�DQG�FDOFXODWLQJ�DEDWHPHQW�FRVWV�IRU�GLIIHUHQW�W\SHV
RI�SURMHFWV�LV�WKHUHIRUH�LPSRUWDQW�

�����3ROLF\�DQG�0HDVXUHV�WR�5HGXFH�*+*�(PLVVLRQV�LQ�65���5HYLHZ�RI�([LVWLQJ�6WXGLHV
7KH�6ORYDN�5HSXEOLF�KDV�QRW�\HW�DGRSWHG�DQ� LQWHJUDWHG� VWUDWHJ\�RQ�*+*�PLWLJDWLRQ��+RZHYHU�
PDQ\�HQYLURQPHQWDO�SURWHFWLRQ�PHDVXUHV�LPSOHPHQWHG�VLQFH�������IRFXVHG�SULPDULO\�RQ�HQHUJ\
FRQVHUYDWLRQ� DQG� DLU� SURWHFWLRQ�� KDYH� KDG� DQFLOODU\� EHQHILWV� RI� *+*� PLWLJDWLRQ� DQG� VLQN
HQKDQFHPHQW�� 7KH� )LUVW�� DQG� 6HFRQG� 1DWLRQDO� &RPPXQLFDWLRQ� RQ� &OLPDWH� &KDQJH�� DQG� WKH
&RXQWU\� 6WXG\� RI� 65�� SUHVHQW� GHWDLOHG� H[SODQDWLRQV� RI� PHDVXUHV� HQFRPSDVVHG� E\� SUHVHQW
HQYLURQPHQWDO� OHJLVODWLRQ� DQG� HQHUJ\� FRQVHUYDWLRQ� SROLF\�� 7KH� QH[W� VHFWLRQ� EULHIO\� UHYLHZV� WKH
PDLQ� LQSXW� GDWD�� NH\� DVVXPSWLRQV�� DQG� FULWLFDO� SRLQWV� RI� WKH� )LUVW� DQG� 6HFRQG� 1DWLRQDO
&RPPXQLFDWLRQ�

�������7KH�)LUVW�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��65�����
,QSXW�GDWD�VRXUFHV�
• )XHO�FRQVXPSWLRQ���(QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�WKH�65�XS�WR�WKH�\HDU�������0R(&�65�����
• 6FHQDULRV�RI�*'3�GHYHORSPHQW���,QVWLWXWH�IRU�)RUHFDVWLQJ��6$6
• 6FHQDULRV�RI�(QHUJ\�,QWHQVLW\�GHYHORSPHQW��3(6�*'3����(*8�%UDWLVODYD
• 6FHQDULRV�RI�ILQDO�HQHUJ\�FRQVXPSWLRQ�

.H\�DVVXPSWLRQV�

7DEOH�����.H\�DVVXPSWLRQ�IRU�VFHQDULRV�RI�3(6�FRQVXPSWLRQ

���� ���� ���� ����

*'3
>ELOO��6N@ ����� ����� ����� �����
6KDUH�RI�WKH�\HDU����� ���� ��� ��� ����

3ULPDU\�HQHUJ\�VRXUFHV��3(6�
>3-@ ��� ��� ��� ���
6KDUH�RI�WKH�\HDU����� ���� ��� ��� ���
)XHOV�>3-@ ��� ��� ��� ���
6KDUH�RI�3(6 ��� ��� ��� ���
(OHFWULFLW\�>3-@�� �� �� �� ��
6KDUH�RI�3(6 �� �� �� ��
3ULPDU\�QXFOHDU�KHDW�>3-@�� ��� ��� ��� ���
6KDUH�RI�3(6 ��� ��� ��� ���

(QHUJ\�LQWHQVLW\
>3-�ELOO�6N@ ���� ���� ���� ����
>WRH�WKRXV�86'@�� ���� ���� ���� ����
6KDUH�RI�WKH�\HDU����� ���� ���� ���� ���

��LPSRUW�DQG�K\GURSRZHU�SODQWV���������KHDW�UHOHDVHG�LQ�QXFOHDU�UHDFWRU
���LQ�PDUNHW�FRQVWDQW�SULFHV�DQG�UDWH�RI�H[FKDQJH�����

6RXUFH��7KH�)LUVW�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��6ORYDN�5HSXEOLF������
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,PSOHPHQWHG�PHDVXUHV�
• ,QFUHDVHG�VKDUH�RI�JDV�FRQVXPSWLRQ� IRU�HQG�XVHV�DQG�IRU�HOHFWULFLW\�SURGXFWLRQ� LQ�FRPELQHG

F\FOHV
• 'HFUHDVHG�IRVVLO�IXHO�FRQVXPSWLRQ��E\����3-��GXH�WR�HQHUJ\�VDYLQJ�PHDVXUHV
• 8VH�RI�QXFOHDU�SRZHU�SODQW�0RFKRYFH�

6FHQDULRV�
• 6FHQDULR�$�²�DXWRQRPRXV�GHYHORSPHQW�RI�&2��HPLVVLRQV�FUHDWLRQ
• 6FHQDULR� %� ²� EDVHG� XSRQ� WKH� HQHUJ\� VWUDWHJ\� DQG� SROLF\� GDWD� FRUUHFWHG� IRU� WUDQVSRUWDWLRQ

VHFWRU
• 6FHQDULR� &� ²� VLPLODU� WR� VFHQDULR� %�� EXW� IXUWKHU� &2�� HPLVVLRQV� UHGXFWLRQV� LQ� WUDQVSRUWDWLRQ

VHFWRU�E\�����DQG�PD[LPXP�HQHUJ\�FRQVXPSWLRQ�VDYLQJV�DW�WKH�OHYHO�RI�DERXW����3-�E\�����
• 6FHQDULR�'�²�VLPLODU�WR�VFHQDULR�&��EXW�HQWLUH�IRVVLO�IXHO�UHGXFWLRQ�SRWHQWLDO�RI�DSSUR[LPDWHO\

����3-�LV�UHDOL]HG�E\������

7KH�PDLQ�FULWLFLVPV�RI�WKH�UHYLHZHG�VWXG\�
• (FRQRPLF�GHYHORSPHQW�RI�65�ZDV�DVVXPHG�WR�UHVXOW� IURP�LQGXVWULDO� UHVWUXFWXULQJ�VLPLODU� WR

WKDW�RQH�LQ�GHYHORSHG�ZHVWHUQ�FRXQWULHV��EXW�DVVXPLQJ�WKDW�WKHUHIRUH�*'3�ZLOO�EH�DOVR�FUHDWHG
LQ�WKH�VDPH�ZD\�DV�LQ�WKHVH�FRXQWULHV��LQFUHDVHG�VKDUH�RI�VHUYLFHV��GHFUHDVHG�VKDUH�RI�HQHUJ\
LQWHQVLYH�SURGXFWLRQV��LV�LQFRUUHFW�

• 7KH�5HSRUW�GLG�QRW�XVH�H[LVWLQJ�PRGHOV�IRU�IXHO�FRQVXPSWLRQ�PRGHOOLQJ��WKH�SURMHFWLRQV�XVHG
IRU�DQDO\VLV�ZHUH�WKHUHIRUH�SURYLGHG�E\�LQGLYLGXDO�VHFWRUV�RU�H[WUDSRODWHG�IURP�*'3�FUHDWLRQ�

• &2�� HPLVVLRQV� GDWD� ZHUH� EDVHG� RQO\� RQ� GHIDXOW� HPLVVLRQV� IDFWRU� YDOXHV�� $VLGH� IURP� QRW
FRUUHVSRQGLQJ�WR�UHDO�YDOXHV��WKH�OHYHO�RI�&2��HPLVVLRQV�SURGXFWLRQ�ZDV�ORZHU�QRW�RQO\�IRU�WKH
EDVH�\HDU�������EXW�DOVR�IRU�WKH�RWKHU�RQHV�

&XUYHV� RI�&2�� HPLVVLRQV�GHYHORSPHQW� IRU� WKH� VFHQDULRV� GHVFULEHG� DERYH� DUH� LOOXVWUDWHG� LQ� )LJ�
$,���LQ�$33(1',;���

�������7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��65�����

,QSXW�GDWD�VRXUFHV�
• *+*�LQYHQWRU\��SUHSDUHG�LQ�WKH�IUDPHZRUN�RI�(OHPHQW�,�&RXQWU\�6WXG\�RI�6ORYDNLD
• *+*�,QYHQWRU\�FDUULHG�RXW�LQ�(OHPHQW�,
• (QHUJ\�6WDWLVWLFV�RI�3HULRG�����²�����LVVXHG�E\�)6Ô��)HGHUDO�6WDWLVWLFV�2IILFH�3UDKD�
• (QHUJ\�3ROLF\�DQG�6WUDWHJ\�RI�6ORYDN�5HSXEOLF�XS�WR�GDWH������
• (QHUJ\�3ROLF\�DQG�6WUDWHJ\�RI�6ORYDN�5HSXEOLF��XSGDWHG�YHUVLRQ�IRU�SHULRG�����²����
• 1DWLRQDO�(PLVVLRQV�,QYHQWRU\�5(==2
• )LUVW�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�RI�65������
• 0DFURHFRQRPLFV�)RUHFDVW�IRU�3HULRG�����²����
• <HDUERRN�RI�6ORYDN�3RZHU�3ODQWV��5RqHQND�6ORYHQVNèFK�HOHNWUiUQt��D�V��
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.H\�DVVXPSWLRQV�

7DEOH�����.H\�DVVXPSWLRQV�XVHG�IRU�&2��HPLVVLRQV�PRGHOOLQJ

3DUDPHWHU �8QLW ���� ���� ���� ����

)XHO�DQG�HQHUJ\�FDUULHU�SULFHV
%URZQ�FRDO�GRPHVWLF�� 6..�*- ����� ����� ����� ������
$QQXDO�JURZWK�UDWH � ���� ���� ����
%URZQ�FRDO�LPSRUW�� 6..�*- ����� ����� ����� �����
$QQXDO�JURZWK�UDWH � ���� ���� ����
+DUG�FRDO�LPSRUW�� 6..�*- ����� ����� ����� �����
$QQXDO�JURZWK�UDWH � ���� ���� ����
&UXGH�RLO�LPSRUW�� 6..�*- ������ ������ ������ ������
$QQXDO�JURZWK�UDWH � ���� ���� ����
1DWXUDO�JDV�� 6..�*- ������ ������ ������ ������
$QQXDO�JURZWK�UDWH � ���� ���� ����
1*�IRU�GLVWULFW�KHDWLQJ�� 6..�*- ����� XQUHJXODWHG XQUHJXODWHG XQUHJXODWHG
1XFOHDU�IXHO�� 6..�*- ����� ����� ����� �����
$QQXDO�JURZWK�UDWH � ���� ���� ����
&HQWUDOLVHG�VXSSO\�KHDW�IRU
GLVWULFW�KHDWLQJ��

6..�*- ��� ��� XQUHJXODWHG XQUHJXODWHG

(OHFWULFLW\
,PSRUW 6..�N:

K
���� ���� ���� ����

(OHFWULFDO�KHDWLQJ�� 6..�N:
K

���� XQUHJXODWHG XQUHJXODWHG XQUHJXODWHG

*'3��VWDEOH�SULFHV������ ELOO�6.. ��� ��� ��� ���
,QKDELWDQWV�� PLOOLRQV ����� ����� ����� �����
3ULPDU\�HQHUJ\�VRXUFHV�� 3- ��� ��� ��� ���
,QGH[�RI�VWHHO�SURGXFWLRQ��

����� ����
� ��� ��� ��� ���

,QGH[�RI�HOHFWULFLW\�SURGXFWLRQ�� ��
����� �����

� ��� ��� ��� ���

,QGH[�RI�FHQWUDOLVHG�KHDW�VXSSO\��

����� �����
� ��� ��� ��� ��

6RXUFHV�
�� (QHUJ\�3ROLF\�DQG�6WUDWHJ\�RI�6ORYDN�5HSXEOLF��XS�GDWHG�YHUVLRQ�IRU�SHULRG����������
�� ,QSXW�GDWD�IURP�,1.2�D�V��XVHG�DW��
�� 'HFUHH�RQ�SULFHV��0LQLVWU\�RI�)LQDQFH�RI�65������
�
� 3�.iUiV]��-�5HQqNR��0DFURHFRQRPLFV�)RUHFDVW�IRU�3HULRG������������3URJQRVWLF�,QVWLWXWH�RI�WKH�6ORYDN
$FDGHP\�RI�6FLHQFHV��%UDWLVODYD��'HFHPEHU�����

$GGLWLRQDO�NH\�DVVXPSWLRQV
• 6FHQDULRV�RI�*'3�GHYHORSPHQW�LQ�LQGLYLGXDO�VHFWRUV
• 6FHQDULRV�RI�SULPDU\�HQHUJ\�FRQVXPSWLRQ
• $VVXPSWLRQ�RI�HQHUJ\�LQWHQVLW\�GHYHORSPHQW�LQ�LQGXVWU\��XVHG�LQ�VFHQDULR��
• $VVXPSWLRQ�RI�HQHUJ\�DQG�IXHO�SULFHV�GHYHORSPHQW
• 7KH�KLJKHU�VFHQDULR�RI�*'3�GHYHORSPHQW��7KLV�KLJKHU�VFHQDULR�LV�QRW�DWWUDFWLYH�IURP�WKH

&2��HPLVVLRQV�SRLQW�RI�YLHZ��EXW�DOORZV�EHWWHU�DQDO\VLV�RI�LQGLYLGXDO�PHDVXUH·V�LPSDFW
• $VVXPSWLRQ�RI�VWHHO�SURGXFWLRQ�LQ�6ORYDN
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• $VVXPSWLRQ� RI� GLVWULFW� KHDW� FRQVXPSWLRQ� >7-�\HDU@�� VXSSOLHG� IURP� WKH� FHQWUDOLVHG
VRXUFHV��DQG�WKH�GHYHORSPHQW�RI�SULFH�GHUHJXODWLRQ

• $VVXPSWLRQ�RI�HOHFWULFLW\�SURGXFWLRQ�FRQVXPSWLRQ�>*:K�\HDU@
• 2SWLPLVWLF�VFHQDULR�RI�SRSXODWLRQ�GHYHORSPHQW

,PSOHPHQWHG�OHJLVODWLRQ�DQG�UHJXODWRU\�PHDVXUHV�WR�PLWLJDWH�&2��HPLVVLRQV�
• $FW�RQ�3URWHFWLRQ�RI�WKH�$LU�$JDLQVW�3ROOXWDQWV��FRQWDLQLQJ�WKH�HPLVVLRQV�FRQFHQWUDWLRQ�OLPLWV�RI

EDVLF� HIIOXHQWV� �62��� &2��12[�� DQG� VROLG� SDUWLFOHV��� 7KLV� UHJXODWRU\�PHDVXUH� LV� H[SHFWHG� WR
VWLPXODWH�WKH�UHWURILWWLQJ�DQG�UHSRZHULQJ�RI�XWLOLW\�HQHUJ\�VRXUFHV�DV�ZHOO�DV�IXHO�VZLWFKLQJ�IRU
LQGXVWULDO� HQHUJ\� VRXUFHV� DQG� IRU� KHDW� VXSSO\� VRXUFHV� LQ� UHVLGHQWLDO�� FRPPHUFLDO� DQG� RWKHU
VHFWRUV�

• (QHUJ\� FRQVHUYDWLRQ� SROLF\� �LQ� DJUHHPHQW�ZLWK� WKH� SUHSDUHG� OHJLVODWLRQ��ZLOO� IRFXV� RQ� HQHUJ\
FRQVHUYDWLRQ�DQG�RQ�GHFUHDVLQJ�HQHUJ\�LQWHQVLW\�ERWK�RQ�WKH�VXSSO\�DQG�GHPDQG�VLGHV�RI�WKH
HQHUJ\�V\VWHP��LQFOXGLQJ�PHDVXUHV�LQ�WUDQVSRUWDWLRQ�VHFWRU�

• 1DWLRQDO�HQHUJ\�SROLF\��XSGDWHG�HQHUJ\�VWUDWHJ\�DQG�SROLF\�XS�WR�WKH�\HDU������������LV�IRFXVHG
RQ�WKH�VHFXULW\�RI�HOHFWULFLW\�VXSSO\�V\VWHP��$Q�LQWHJUDO�SDUW�RI�WKLV�SROLF\�LV�WKH�UHSODFHPHQW
RI�UHWLUHG�QXFOHDU�SRZHU�SODQW�XQLWV�E\�QHZ�RQHV�DQG�WKH�LPSOHPHQWDWLRQ�RI�QHZ�K\GURSRZHU
XQLWV��7KHVH�PHDVXUHV�VKRXOG�UHVXOW�LQ�GHFUHDVHG�&2��HPLVVLRQV�

7KH�IROORZLQJ�VFHQDULRV�ZHUH�DSSOLHG�WR�WKH�DJJUHJDWH�HQHUJ\�VHFWRU�PRGHO�

6FHQDULR������%DVHOLQH�VFHQDULR�LQ�ZKLFK�WKH�UHTXLUHPHQWV�RI�HPLVVLRQV�OLPLWV�DFFRUGLQJ�WR�WKH�$FW
RQ�$LU�3URWHFWLRQ�DUH�DSSOLHG�LQ�WKH�FDVH�RI�QHZ�HQHUJ\�VRXUFHV�RQO\�

6FHQDULR��� � � �)XOO�DSSOLFDWLRQ�RI� WKH�$FW�RQ�$LU�3URWHFWLRQ��HPLVVLRQV� OLPLWV� IRU�DOO� VRXUFHV� �QHZ
DQG�H[LVWLQJ��DUH�FRQVLGHUHG�

6FHQDULR�����6LPLODU�WR�6FHQDULR����EXW�LQFOXGHV�WKH�LPSDFW�RI�HQHUJ\�VDYLQJ�PHDVXUHV��VWLPXODWHG
E\�FXUUHQW�DQG�SURSRVHG�OHJLVODWLRQ��7KH�IROORZLQJ�PHDVXUHV�DUH�EH�DSSOLHG�
• GHPDQG�VLGH�PDQDJHPHQW�
• HQHUJ\� VDYLQJ� PHDVXUHV� LQ� VSDFH� KHDWLQJ� LQ� UHVLGHQWLDO� DQG� QRQ�UHVLGHQWLDO
EXLOGLQJV�

• PHDVXUHV� DSSOLHG� WR� WKH� WUDQVSRUWDWLRQ� VHFWRU� WKDW� ZLOO� UHGXFH� IXHO
FRQVXPSWLRQ�

• FRQWLQXDO�FDVWLQJ�LQ�PHWDOOXUJ\�HQWHUSULVH�96��.RãLFH�
• FRPELQHG�F\FOH�LPSOHPHQWDWLRQ�LQ�PHWDOOXUJ\�HQWHUSULVH�96��.RãLFH�

6FHQDULR� �� � � 6LPLODU� WR� 6FHQDULR� ��� EXW� LQFOXGHV� WKH� LPSDFW� RI� PRUH� H[WHQVLYH� LQGXVWULDO
UHVWUXFWXULQJ�� 7KLV� UHVWUXFWXULQJ� LV� FKDUDFWHULVHG� E\� WHFKQRORJ\� LQQRYDWLRQ� DQG
UHFRQVWUXFWLRQ� UHVXOWLQJ� LQ� ��� DQQXDO� GHFUHDVHV� RI� LQGXVWULDO� HQHUJ\� LQWHQVLW\
DIWHU������

6FHQDULR��� �6LPLODU� WR�6FHQDULR����EXW� LQFOXGHV�PRUH� LQWHQVLYH�XVH�RI� UHQHZDEOH�HQHUJ\� VRXUFHV�
7KLV� VFHQDULR� LV� QRW� EDVHG� RQ� WKH� UHVXOWV� RI� HQHUJ\� VXSSO\�GHPDQG�PRGHOOLQJ�
UDWKHU��LW�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�RI�FRQWLQXDO�UHQHZDEOH�JURZWK�WR�WKHLU�IXOO
SRWHQWLDO� RI� ����� 3-� E\� ������ 7KLV� UHQHZDEOH� HQHUJ\� SRWHQWLDO� LV� EDVHG� RQ� GDWD
IURP� WKH� (QHUJ\� 6WUDWHJ\� DQG� 3ROLF\�� $VVXPLQJ� WKDW� WKH� UHQHZDEOH� HQHUJ\
VRXUFHV�ZLOO�UHSODFH�IRVVLO�IXHO�VRXUFHV��WKLV�SRWHQWLDO�UHSUHVHQWV�������*J&2�

&UHDWLRQ�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV� LV�GLUHFWO\� LQIOXHQFHG�E\� IRVVLO� IXHO�FRQVXPSWLRQ��7KH
GHYHORSPHQWV�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�IRU�GLIIHUHQW�VFHQDULRV�DUH�LOOXVWUDWHG�LQ�)LJXUH�����
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)LJXUH�����(QHUJ\�UHODWHG�&2��HPLVVLRQV

35

40

45

50

55

60

1985 1990 1995 2000 2005 2010

 mil.t CO2
�6FHQDULR��

�6FHQDULR��

�6FHQDULR��

�6FHQDULR��

�6FHQDULR��

�1DWLRQDO�7DUJHW

20%
 reduction

(PLVVLRQ�LQ�����

6RXUFH��7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��7KH�0LQLVWU\� RI�(QYLURQPHQW� RI� 65�
%UDWLVODYD�����

$VVXPSWLRQV� RI� *'3� VWUXFWXUH� FRQVHUYDWLRQ� DV�ZHOO� DV� WKH� RSWLPLVWLF� YDULDQW� RI� *'3� FUHDWLRQ
ZHUH� XVHG� IRU� PRGHOOLQJ�� 7KHVH� DVVXPSWLRQV� FRXOG� EH� VLJQLILFDQWO\� LQIOXHQFHG� E\� IXOO� HQHUJ\
SULFH� OLEHUDOLVDWLRQ� DQG�� SRWHQWLDOO\�� IXWXUH� FDUERQ� WD[� LPSOHPHQWDWLRQ�� $SSOLFDWLRQ� RI� WKHVH
PHDVXUHV� VKRXOG� UHVXOW� LQ�GHFUHDVLQJ�HQHUJ\� LQWHQVLW\� �HVSHFLDOO\� LQ� FKHPLVWU\��PHWDOOXUJ\� DQG
EXLOGLQJ�PDWHULDO��DQG�WKXV�ORZHU�*+*�HPLVVLRQV�

&RPSDUHG� WR� WKH� VFHQDULRV� HODERUDWHG� LQ� WKH� )LUVW� 1DWLRQDO� &RPPXQLFDWLRQ��� WKLV� VHW� RI
SURMHFWLRQV� LV� OHVV� RSWLPLVWLF� EXW� SUREDEO\� PRUH� UREXVW� DV� LW� LV� EDVHG� RQ� GHWDLOHG� DQDO\VLV� RI
VHFWRUDO�HPLVVLRQV�FUHDWLRQ�GHYHORSPHQW�XVLQJ�UHDO�HPLVVLRQV�IDFWRUV�RI�IXHOV��7KH�FULWLFDO�VHFWRUV
IRU�&2��HPLVVLRQV�LQ�65�KDYH�EHHQ�LGHQWLILHG�E\�SUHYLRXV�DQDO\VHV�DV�
• SXEOLF�HQHUJ\�VXSSO\
• WUDQVSRUWDWLRQ�VHFWRU
• LQGXVWULDO�IXHO�FRQVXPSWLRQ
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5HIHUHQFHV

� 8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH
� .\RWR�3URWRFRO�WR�WKH�81)&&&��'HFHPEHU�����
� &RXQWU\�6WXG\�6ORYDNLD��%UDWLVODYD��'HFHPEHU�����
� 7KH�)LUVW�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��65��0D\�����
� 7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��65��-XQH�����
� 7KH�81)&&&��WKH�.\RWR�SURWRFRO��-RLQW�,PSOHPHQWDWLRQ�DQG�(PLVVLRQV�WUDGLQJ��7KH

6HFRQG�'UDIW�
� 3ROLFLHV�DQG�0HDVXUHV�IRU�&OLPDWH�&KDQJH�0LWLJDWLRQ��$QQH[�,�([SHUW�*URXS�RQ�WKH

81)&&&��2(&'�,($��3DULV��$XJXVW�����
� (QVXULQJ�&RPSOLDQFH�ZLWK�D�*OREDO�&OLPDWH�&KDQJH�$JUHHPHQW��'LVFXVVLRQ�SDSHU�

$QQH[�,�([SHUW�*URXS�RQ�WKH�81)&&&��2(&'��3DULV��2FWREHU�����
� 3URILQJ��V�U�R���$FKLHYHPHQW�RI�(PLVVLRQV�VWDQGDUGV�GHILQHG�IRU�1HZ�$LU�3ROOXWLRQ

6RXUFHV�E\�([LVWLQJ�2QHV��0�3�65��%UDWLVODYD��$SULO�����
�� 3URILQJ��V�U�R���*OREDO�(QYLURQPHQWDO�)DFLOLW\�3URMHFWV�LQ�65��0�3�65��%UDWLVODYD�

-XQH�����
�� (QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�65�XS�WR�WKH�\HDU�������0+�65��%UDWLVODYD��2FWREHU

����
�� 3ROLFLHV�DQG�0HDVXUHV�IRU�&RPPRQ�$FWLRQ��2(&'�)RUXP�RQ�&OLPDWH�&KDQJH��3DULV�

-XQH�����
�� 7KH�*OREDO�&DUERQ�,QLWLDWLYH��7KH�:RUOG�%DQN�*URXS��*OREDO�(QYLURQPHQW�'LYLVLRQ�

0D\�����
�� 7RZDUGV�D�0HWKRGRORJ\�IRU�4XDQWLI\LQJ�*+*�2IIVHWV�IURP�-RLQW

,PSOHPHQWDWLRQ�3URMHFWV�DQG�$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\��'UDIW�:RUNLQJ�3DSHU�
*OREDO�&OLPDWH�&KDQJH�8QLW��-XO\�����

�� :RUOG�%DQN�$,-�3URJUDP��%DVHOLQHV�DQG�&2��5HGXFWLRQV�IRU�$,-�3URMHFWV��*OREDO
&OLPDWH�&KDQJH�8QLW��-XQH�������1HZ�<RUN

�� 7KH�:RUOG�%DQN�$,-�DQG�*&,�3URJUDP��5HVHDUFK�DQG�0HWKRGRORJLFDO�,VVXHV��*OREDO
&OLPDWH�&KDQJH�8QLW��-XQH�������1HZ�<RUN

�� (IILFLHQW�0DUNHWV�IRU�*UHHQKRXVH�*DV�$EDWHPHQW��*OREDO�&OLPDWH�&KDQJH�8QLW��-XQH
������1HZ�<RUN

�� 6WUDWHJ\��SULQFLSOHV�DQG�SULRULWLHV�RI�WKH�JRYHUQPHQWDO�HQYLURQPHQWDO�SROLF\��7KH
0LQLVWU\�RI�(QYLURQPHQW�RI�65������

�� âWDWLVWLFNp�URqHQN\�6ORYHQVNHM�UHSXEOLN\�����������������������
�� .�0DUHqNRYi��0�/DSLQ��'�=iYRGVNè��6+0Ô���,�0RMtN��02(65���-�%DODMND

�352),1*��6ORYDN�5HSXEOLF·V�&RXQWU\�6WXG\��6\QWKHVL]LQJ�5HSRUW�
%UDWLVODYD������6ORYDN�5HSXEOLF·V�&RXQWU\�6WXG\��)LQDO�5HSRUW���8�6��&RXQWU\
6WXGLHV�3URJUDP��6XSSRUW�IRU�&OLPDWH�&KDQJH�6WXGLHV��&RPPXQLFDWLRQV�DQG
7HFKQRORJ\�$VVHVVPHQW��%UDWLVODYD��0D\�����

�� 6ZLVV�$,-�3LORW�3URJUDP��3URJUDP�2YHUYLHZ��%HUQH��-XQH�����
�� )LRQD�0XOOLQV��2(&'���5LFKDUG�%DURQ�,($���,QWHUQDWLRQDO�*+*�(PLVVLRQV�7UDGLQJ�

:RUNLQJ�3DSHU����0DUFK�����
�� )LRQD�0XOOLQV��/HVVRQV�)URP�([LVWLQJ�7UDGLQJ�6\VWHPV�IRU�,QWHUQDWLRQDO�*+*

(PLVVLRQV�7UDGLQJ��,QIRUPDWLRQ�SDSHU������

�� ,QWHUQDWLRQDO�*+*�(PLVVLRQV�7UDGLQJ��([HFXWLYH�6XPPDU\��)HEUXDU\�����
�� 9ROXQWDU\�$FWLRQV�IRU�(QHUJ\�5HODWHG�&2���$EDWHPHQW��,($��2(&'�

3DULV������
�� (QHUJ\�DQG�&OLPDWH�&KDQJH��,($�2(&'��3DULV������
�� &DWULQXV�-��-HSPD��0RKDP�0XQDVLQJKH��&OLPDWH�FKDQJH�SROLF\��)DFWV��,VVXHV�DQG

$QDO\VHV��&DPEULGJH������
�� $FWLYLWLHV�,PSOHPHQWHG�-RLQWO\��3DUWQHUVKLSV�IRU�&OLPDWH�DQG�'HYHORSPHQW��3ROLF\
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$QDO\VLV�6HULHV��2(&'�,($��3DULV�����
�� $�1DWLRQDO�6WUDWHJ\�IRU�-,�LQ�WKH�&]HFK�5HSXEOLF��3UDJXH��%DVHO��=ROOLNRQ��=XULFK�

1RYHPEHU�����
�� )�0XOOLQV��2(&'���6�%R\OH��&�%DWHV��,�+RXVHKDP�,,(&�(XURSH���3ROLFLHV�DQG

0HDVXUHV�IRU�)LQDQFLQJ�(QHUJ\�(IILFLHQF\�LQ�&RXQWULHV�ZLWK�(FRQRPLHV�LQ
7UDQVLWLRQ��-XO\�����

�� 6ZLVV�$,-�3LORW�3URJUDP��-,��DOORZDQFH�WUDGLQJ�DQG�WKH�&OHDQ�'HYHORSPHQW
0HFKDQLVP�LQ�WKH�.\RWR�3URWRFRO������

�� %DUUHWW��6���5HDFKLQJ�D�&2��(PLVVLRQV�/LPLWDWLRQ�$JUHHPHQW�IRU�WKH�&RPPXQLW\�
,PSOLFDWLRQV�IRU�(TXLW\�DQG�&RVW�(IIHFWLYHQHVV��(XURSHDQ�(FRQRP\������������
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�� &855(17�$1'�352-(&7('�&2��(0,66,216�,1�6/29$.,$
7KH�PDLQ�REMHFWLYHV�RI�WKLV�FKDSWHU�FDQ�EH�EULHIO\�GHVFULEHG�DV�IROORZV�
D� 7R� DQDO\VH� *+*� HPLVVLRQV� GHYHORSPHQW� LQ� WKH� WUDQVLWLRQ� SHULRG� DQG� GHWHUPLQH� WKH� PDLQ

GHFLVLYH�VHFWRU�IRU�LPSOHPHQWDWLRQ�RI�*+*�PLWLJDWLRQ�RSWLRQV�
E� 7R�GHYLVH�SRVVLEOH�EDVHOLQH�VFHQDULRV��H�J��VFHQDULRV�ZLWKRXW�DQ\�PHDVXUHV�VHOHFWLYHO\�IRFXVHG

RQ�*+*�PLWLJDWLRQ�
F� 7R� VHOHFW� WKH� PRVW� FRQYHQLHQW� VFHQDULR� IRU� DGGLWLRQDO� DQDO\VHV� RI� *+*� PLWLJDWLRQ� DQG

SRVVLEOH�HPLVVLRQV�WUDGLQJ��FUHGLW�RU�DQG�DOORZDQFH�WUDGLQJ��IURP�DQDO\VHG�RQHV�
*+*� HPLVVLRQV� SURGXFWLRQ� LQ� 6ORYDNLD� KDV� GHFUHDVHG� GXULQJ� WKH� WUDQVLWLRQ� SHULRG� GXH� WR
HFRQRPLF�VORZGRZQ��&2��HPLVVLRQV�FRQWULEXWH�����WR�WKH�WRWDO�HPLVVLRQV�DJJUHJDWHG�E\�PHDQV
RI�*:3�YDOXHV�LQ�6ORYDNLD��)XUWKHUPRUH������RI�&2��HPLVVLRQV�DUH�IURP�IRVVLO�IXHO�FRPEXVWLRQ
DQG�WUDQVIRUPDWLRQ�SURFHVVHV�

7R� HVWLPDWH� WKH� VKDUHV� RI� HPLVVLRQV� DQG� D� EDVHOLQH� IRU� FUHGLW� DQG�RU� DOORZDQFH� WUDGLQJ�
SURMHFWLRQ�KDV�EHHQ�IRFXVHG�RQ�HQHUJ\�UHODWHG�&2��HPLVVLRQVV�RQO\��7KH�IROORZLQJ�DVVXPSWLRQV
ZHUH�DSSOLHG�IRU�VFHQDULR�PRGHOOLQJ�

• +LJK�DQG�ORZ�*'3�VFHQDULRV��XVLQJ�*'3�JURZWK�UDWH�GDWD�GLVDJJUHJDWHG�WR�WKH�LQGLYLGXDO
VHFWRUV�

• +LJK�DQG�ORZ�QXFOHDU�HQHUJ\�XVH��FRQVLGHULQJ�WKH�LQVWDOOHG�FDSDFLW\�RI�D�QHZ�QXFOHDU�SRZHU
SODQW�DW�WKH�OHYHO���[�����0:H��KLJK�RSWLRQ��RU�DOWHUQDWLYHO\����[�����0:H��ORZ�RSWLRQ��

• 7R�HYDOXDWH�WKH� LPSDFW�RI�QHZ�HPLVVLRQV�VWDQGDUGV� IRU�62���12[��&2�DQG�VROLG�SDUWLFOHV�
IXHO�VZLWFKLQJ�DQG�RU�FRPEXVWLRQ�WHFKQRORJ\�FKDQJHV�ZHUH�FRQVLGHUHG�

)RU�LQGLYLGXDO�VFHQDULRV�ZH�PXVW�FRQVLGHU�WKH�IROORZLQJ�OLPLWDWLRQV�WR�&2��HPLVVLRQV�UHGXFWLRQ�
�� $� UHGXFWLRQ� LQ� HQHUJ\�UHODWHG� &2�� HPLVVLRQV� E\� ��� �UHODWLYH� WR� WKH� ����� OHYHO�� FDQ� EH

DFKLHYHG�RQO\�ZLWK�WKH� ORZ�*'3�VFHQDULRV�WKDW� LQFOXGH�DOO� IXHO�VZLWFKLQJ�DQG�FRPEXVWLRQ
WHFKQRORJ\�FKDQJHV�VWLPXODWHG�E\�DGRSWLQJ�WKH�QHZ�HPLVVLRQV�VWDQGDUGV�

�� 7KH�VFHQDULRV�ZLWK�ORZ�QXFOHDU�HQHUJ\�XVH�LQGLFDWH�DQ�LQFUHDVH�LQ�1*�DV�WKH�HOHFWULFLW\�VHFWRU
VZLWFKHV� WR� FRPELQHG� F\FOH� JHQHUDWLRQ�� 1*� LPSRUW� OLPLWDWLRQV� FRXOG� WKHUHIRUH� EHFRPH� D
UHVWULFWLRQ� RQ� WKH� SRVVLELOLW\� RI� LPSOHPHQWLQJ� WKH� &2�� PLWLJDWLRQ� RSWLRQV� EDVHG� RQ� IXHO
VZLWFKLQJ��FRDO�WR�JDV��

�� :LWK� D� ORZ� *'3� VFHQDULR� WKH� RSWLRQ� RI� KLJK� QXFOHDU� HQHUJ\� XVH� LV� OHVV� UHDOLVWLF� VLQFH
ILQDQFLDO�UHVRXUFHV�DUH�PRUH�OLPLWHG�

�� 7R�FUHDWH�VRPH�&2��HPLVVLRQV�RIIVHW�ZLWK� WKH�KLJK�*'3�VFHQDULR�� WKH� IROORZLQJ�FRQGLWLRQV
DUH�OLNHO\�QHFHVVDU\�

 �+LJK�QXFOHDU�HQHUJ\�XVH��H�J��LQVWDOODWLRQ�RI���[�����0:H�LQ�WKH�QHZ�QXFOHDU�SRZHU�SODQW
 �$GGLWLRQDO� DXWRQRPRXV� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� E\� ��� RYHU� EDVHOLQH� LQ� WKH
LQGXVWULDO�VHFWRU

7KHVH� ODVW� DVVXPSWLRQV� ZHUH� DSSOLHG� WR� WKH� EDVHOLQH� VFHQDULR� XVHG� IRU� DQDO\VLV� RI� *+*
PLWLJDWLRQ�RSWLRQV��&KDSWHU����
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��� �(PLVVLRQV�2I�&2��,Q�6ORYDNLD�'XULQJ�7KH�7UDQVLWLRQ�3HULRG

,Q�WKH�6ORYDN�5HSXEOLF��DV�LQ�RWKHU�(,7�FRXQWULHV��HFRQRPLF�VORZGRZQ�KDV�EURXJKW�D�GHFUHDVH�RI
HQHUJ\�UHODWHG�&2��HPLVVLRQV��7KH� DQQXDO� HPLVVLRQV� LQYHQWRULHV� SUHVHQWHG� LQ� WKH� )LUVW� DQG� WKH
6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RI�WKH�6ORYDN�5HSXEOLF�IRU�WKH�\HDUV�����²�����ZHUH�VWUXFWXUHG
LQ�DFFRUGDQFH�ZLWK�WKH�,3&&������*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV� ,QYHQWRULHV��'XULQJ
WKDW�SHULRG��&2��HPLVVLRQV�FRQWULEXWHG�����WR�WKH�WRWDO�HPLVVLRQV�DJJUHJDWHG�E\�PHDQV�RI�*:3
YDOXHV� �*:3�YDOXHV� UHFRPPHQGHG�E\� ,3&&�ZHUH�XVHG���PHWKDQH� DQG�QLWURXV� R[LGH� HPLVVLRQV
FRQWULEXWHG���²����DQG��²����UHVSHFWLYHO\��WR�WRWDO�*:3�ZHLJKWHG�HPLVVLRQV�

$� VXEVWDQWLDO� SDUW� RI� &2�� HPLVVLRQV� LQ� 6ORYDNLD� LV� UHODWHG� WR� FRPEXVWLRQ� DQG� WUDQVIRUPDWLRQ
SURFHVVHV� DQG� WKHUHIRUH� WKLV� VWXG\�GHDOV� DERYH� DOO�ZLWK� HQHUJ\�UHODWHG� HPLVVLRQV� RI� &2���(QHUJ\�
UHODWHG�&2��HPLVVLRQV��DFFRUGLQJ� WR� WKH� ,3&&��UHSUHVHQW�&2��UHOHDVHG�E\� IRVVLO� IXHO� FRPEXVWLRQ
DQG�WUDQVIRUPDWLRQ��7KXV��WKLV�GHILQLWLRQ�LQFOXGHV�IRVVLO�IXHO�FRPEXVWLRQ�LQ�HQHUJ\�DQG�LQGXVWU\
DV� ZHOO� DV� IRVVLO� IXHO� FRQYHUVLRQ� LQ� WHFKQRORJ\� SURFHVVHV� �PHWDOOXUJ\�� FKHPLVWU\�� HWF���� 7KH
VWUXFWXUH�RI�&2��HPLVVLRQV�LQGLFDWHV�WKDW�QRQ�FRPEXVWLRQ�LQGXVWULDO�VRXUFHV�UHSUHVHQW�DERXW���
RI� WRWDO�&2��HPLVVLRQV��ZKLOH�HQHUJ\�UHODWHG�&2��HPLVVLRQV�UHSUHVHQW�DSSUR[LPDWHO\�����RI� WKH
WRWDO� DPRXQW�� 3URMHFWLRQV� RI� &2�� HPLVVLRQV� GHYHORSPHQW� LQ� WKH� IXWXUH� KDYH� WKHUHIRUH� PDLQO\
FRQFHQWUDWHG�RQ�HQHUJ\�UHODWHG�HPLVVLRQV��)LJXUH�����GHSLFWV�&2��HPLVVLRQV� IRU� WKH�\HDUV�����²
�����DV�ZHOO�DV�WKH�&2��HPLVVLRQV�EDVHOLQH�IRU�WKH�\HDU������XQGHU�WKH�.\RWR�3URWRFRO�����ORZHU
WKDQ�WKH������HPLVVLRQV�OHYHO��

)LJXUH�����(PLVVLRQV�RI�&2��LQ�WUDQVLWLRQ�SHULRG

�

��

��

��

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ����

P
LO�
WR
Q
V�
�I
�&
2
��
��

JDVHRXV

OLTXLG

VROLG

.\RWR

1RWH��7KH�VWUDLJKW�OLQH�LQ�WKH�ILJXUH�VSHFLILHV�WKH�DGMXVWPHQW�IRU�WKH�&2��HPLVVLRQV�OHYHO�XQGHU�WKH
.\RWR�3URWRFRO�
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$GGLWLRQDO�GDWD�RQ�WKH�&2��LQYHQWRU\�IRU������DUH�OLVWHG�LQ�$33(1',;���RI�WKLV�VWXG\��)LJXUH����
SUHVHQWV� WKH������&2�� HPLVVLRQV�GDWD� IRU�GLIIHUHQW� IXHO� W\SHV��7KH� FRQWULEXWLRQ� IURP�SDUWLFXODU
LQGXVWULDO�VHFWRUV�LV�VKRZQ�LQ�)LJXUH�����

)LJXUH�����&2��HPLVVLRQV�IURP�IXHOV�LQ�����

VROLG

���

OLTXLG

���

JDVHRXV

���

6RXUFH��(PLVVLRQV�GDWD�FDOFXODWHG�ZLWK�XVH�RI�,3&&�PHWKRGRORJ\�RQ�WKH�EDVH�RI�(QHUJ\�6WDWLVWLFV�RI
���������������0LQLVWU\�RI�(FRQRP\�65�

)LJXUH�����&2��HPLVVLRQV�IURP�HFRQRPLF�VHFWRUV�LQ�����

&RPPHUFLDO�

���

5HVLGHQWLDO

���

(QHUJ\�	

WUDQVI������

$JULFXOWXUH���

7UDQVSRUW

��

,QGXVWU\

���

6RXUFH��(PLVVLRQV�GDWD�FDOFXODWHG�ZLWK�XVH�RI�,3&&�PHWKRGRORJ\�RQ�WKH�EDVH�RI�(QHUJ\�6WDWLVWLFV�RI
�������������0LQLVWU\�RI�(FRQRP\�65�
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7KH� HQHUJ\� DQG� WUDQVIRUPDWLRQ�� FRPPHUFLDO�LQVWLWXWLRQDO�� DQG� UHVLGHQWLDO� VHFWRUV� DOO� VKRZHG
VXEVWDQWLDO� UHODWLYH� GHFUHDVHV� LQ� HPLVVLRQV� IRU� WKH� PRQLWRUHG� SHULRG�� 2Q� WKH� RWKHU� KDQG�
HPLVVLRQV� IURP� LQGXVWU\�DQG� WUDQVSRUW�KDYH� LQFUHDVHG� UHODWLYH� WR� WKH�PHDQ��7KLV� VWUXFWXUH� DQG
WUHQG� LQ� HPLVVLRQV� OHG� XV� WR� H[DPLQH� FRPEXVWLRQ� HPLVVLRQV� VRXUFHV� LQ� HQHUJ\� SURGXFWLRQ� DQG
WUDQVIRUPDWLRQ�� LQGXVWU\�� FRPPHUFLDO�LQVWLWXWLRQDO� DQG� UHVLGHQWLDO� VHFWRUV� ZLWK� UHVSHFW� WR
HPLVVLRQV�SURMHFWLRQV�DQG�DEDWHPHQW�FRVWV�

$V�QRWHG�HDUOLHU��WKH�6ORYDN�5HSXEOLF�LQ������HQDFWHG�HQYLURQPHQWDO�SURWHFWLRQ�PHDVXUHV�ZLWK�D
VHFRQGDU\�LPSDFW�RQ�*+*��&2���PLWLJDWLRQ�DQG�VLQNV��$OWKRXJK�WKH�$FW�RQ�3URWHFWLRQ�RI�WKH�$LU
IRFXVHV�SULPDULO\�RQ�EDVH�SROOXWDQWV�� LW�UHSUHVHQWV�RQH�RI� WKH�PRVW� LPSRUWDQW�WRROV�IRU� UHGXFLQJ
&2�� HPLVVLRQV�� 7KLV� ODZ� HVWDEOLVKHG� WKH� XVH� RI� %HVW� $YDLODEOH� 7HFKQRORJLHV� 1RW� (QWDLOLQJ
([FHVVLYH� &RVW� �%$71((&�� IRU� QHZ� DQG� UHWURILWWHG� XQLWV� DV� ZHOO� DV� DLU� SROOXWLRQ� FKDUJHV� IRU
HPLWWHUV��$FFRUGLQJ�WR�WKH�%$71((&�UHTXLUHPHQWV��QHZ�WHFKQRORJLHV�PXVW�PHHW�EDVLF�HPLVVLRQV
VWDQGDUGV�� 7KH� SUHVHQW� HPLVVLRQV� VWDQGDUGV� DSSOLHG� LQ� 6ORYDNLD� IRU� IRVVLO� IXHO� FRPEXVWLRQ� DUH
WKXV�KDUPRQLVHG�ZLWK�WKH�(8�VWDQGDUGV��7KH�H[LVWLQJ�IDFLOLWLHV�PXVW�PHHW�WKHVH�VWDQGDUGV�ZLWKLQ
D�VWULFWO\�GHWHUPLQHG�SHULRG��,Q�WKLV�ZD\��WKH�$FW�KDV�EHHQ�D�GULYLQJ�IRUFH�IRU�LPSOHPHQWDWLRQ�RI
QHZ� WHFKQRORJLHV� DQG�RU� IXHO� VZLWFK� SURFHVVHV� DQG� D� FRQVHTXHQW� SRVLWLYH� LPSDFW� RQ� &2�

HPLVVLRQV�UHGXFWLRQ��7KLV�VWXG\�WKHUHIRUH�H[DPLQHG�WKH�SRVVLEOH�HIIHFWV�RI�WKLV�OHJLVODWLRQ�RQ�65·V
SULPDU\� IXHO� PL[�� 7KH� UHVXOWV� VHUYHG� DV� LQSXW� GDWD� IRU� HPLVVLRQV� VFHQDULR� PRGHOOLQJ� DQG� DUH
LQFOXGHG�LQ�$33(1',;���

��� 0HWKRGRORJLFDO�)UDPHZRUN�$QG�,QSXW�'DWD

7R� GHWHUPLQH� SRWHQWLDO� &2�� RIIVHW� LQ� 6ORYDNLD�� PRGHOHUV� PXVW� GHVLJQ� UHDVRQDEOH� VFHQDULRV� RI
*+*�HPLVVLRQV�GHYHORSPHQW��$V�ZH�KDYH�DOUHDG\�PHQWLRQHG��HQHUJ\�UHODWHG�&2��HPLVVLRQV�SOD\
D�GRPLQDQW�UROH� LQ�WKH�EDODQFH�RI� WRWDO�*+*�HPLVVLRQV� LQ�6ORYDNLD�DQG�VKRXOG� WKHUHIRUH�EH� WKH
IRFXV� RI�PRVW� -,� SURMHFWV�� 7KH� &2�� VFHQDULRV� SOD\� DQ� LPSRUWDQW� UROH� DQG� DUH� EHVW� XVHG�ZLWK� D
VHFWRUDO�DQG�DJJUHJDWHG�PRGHOLQJ�DSSURDFK��)XUWKHUPRUH��DQ�DSSURSULDWH�PRGHO�ZLOO�XVH� LQSXW
GDWD�RQ�HFRQRPLF�DFWLYLW\�DQG�SURGXFH�SURMHFWLRQV�RI� ILQDO�HQHUJ\�XVHV�DQG�HQHUJ\�UHODWHG�&2�

HPLVVLRQV�� 'HWDLOHG� GHVFULSWLRQV� RI� WKH� PHWKRGRORJ\� XVHG� IRU� WKH� VHFWRUDO� DQG� DJJUHJDWHG
DSSURDFK�DV�ZHOO�DV�LQSXW�GDWD�YDOXHV�DUH�OLVWHG�LQ�$33(1',;����7KH�IROORZLQJ�LQSXW�GDWD�ZHUH
XVHG�

�� )ORZVKHHW�RI�WKH�WRWDO�HQHUJ\�V\VWHP
�� (QHUJ\�EDODQFH�RI�WKH�\HDU�������WKH�EDVH�\HDU�IRU�WKH�VWXG\�
�� $QQXDO�JURZWK�UDWH�RI�LQGLYLGXDOV·�HQHUJ\�GHPDQG�VWUHDP�IRU�WKH�VWXG\�SHULRG������²�����
�� )XHO�DQG�HQHUJ\�SULFHV�DQG�WKHLU�HVFDODWLRQ
�� ,QYHVWPHQW�FRVWV�RI�UHQHZDOV�UHSODFHPHQWV
�� 7HFKQLFDO�GDWD�RQ�LQGLYLGXDO�HQHUJ\�QRGHV��HIILFLHQF\�RU�KHDW�UDWHV��FDSDFLWLHV�DQG�H[SDQVLRQ

SODQ�RI�HQHUJ\�FRQYHUVLRQ�XQLWV��WLPH�RI�UHWLUHPHQW��IXHO�PL[�IRU�WHFKQRORJLFDO�XVHV��HWF���

8VLQJ�ERWK�WKH�ERWWRP�XS�DQG�WRS�GRZQ�DSSURDFK�IRU�WKH�PRGHOOLQJ��ZH�REVHUYHG�D�GLVFUHSDQF\
LQ� IXHO� RLO� FRQVXPSWLRQ�� WKH�ERWWRP�XS� DQDO\VLV� JLYHV� XV� KLJKHU� YDOXHV� RI�&2�� HPLVVLRQV�� 7KLV
GLVFUHSDQF\�LV�GXH�WR�D�FHUWDLQ�YROXPH�RI�LPSRUWHG�IXHO�RLOV�ZKLFK�KDV�QRW�EHHQ�LQFOXGHG�LQ�WKH
QDWLRQDO� HQHUJ\� VWDWLVWLFV�� DOWKRXJK� LQGLYLGXDO� FRQVXPHUV� UHSRUWHG� WKHLU� FRQVXPSWLRQ� RI� WKHVH
IXHO�RLOV�LQ�WKH�1DWLRQDO�(PLVVLRQV�,QYHQWRU\�6\VWHP��5(==2���7KH�GDWD�RQ�WKLV�V\VWHP�KDYH�EHHQ
XVHG� DV� WKH� VRXUFH� IRU� WKH� ERWWRP�XS� DQDO\VLV� DQG� GLVVDJJUHJDWLRQ� RI� IXHO� FRQVXPSWLRQ� E\
LQGLYLGXDO�VHFWRUV�

7KH�SUREOHPV�RI� WKH�HQHUJ\�EDODQFH�PRGHOOLQJ� LQ�FRXQWULHV�ZLWK�HFRQRPLHV� LQ� WUDQVLWLRQ�DUH�DV
IROORZV�
• +LVWRULFDO�GDWD�FDQQRW�EH�XVHG�IRU�WKH�FDOFXODWLRQ�RI�HODVWLFLW\�IDFWRUV
• ,QGXVWULDO�UHVWUXFWXULQJ�KDV�FKDQJHG�IXHO�PL[�DQG�HQHUJ\�GHPDQGV
• 7KH�HFRQRP\�LV�QRW�IXOO\�WUDQVSDUHQW��VXEVLGLHV��GLUHFW�RU�JUH\��DQG�SULFH�UHJXODWLRQV�
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• 7KH� H[SDQVLRQ� SODQ� RI� WKH� QXFOHDU� HOHFWULFLW\� VXSSO\� DQG� WKH� ORDGLQJ� RUGHU� RI� LQGLYLGXDO
SRZHU� SODQWV� DUH� KLJKO\� XQFHUWDLQ�� FRPSOLFDWLQJ� WKH� XVH� RI� LQWHUQDWLRQDOO\� DFFHSWHG�PRGHOV
�:$63��,1)20��'(&3$&��

• ,PSDFW�RI�QHZ�HQYLURQPHQWDO�OHJLVODWLRQ
• 8QFHUWDLQWLHV�RI�IXWXUH�GHYHORSPHQW�

,Q�RUGHU�WR�RYHUFRPH�WKHVH�SUREOHPV��ZH�DSSOLHG�WKH�IROORZLQJ�DSSURDFKHV�
• 'HYHORSPHQW�RI�VHYHUDO�VFHQDULRV�WKDW�FRQVLGHU�QRW�RQO\�GLIIHUHQW�DFWLYLW\�WUDMHFWRULHV�EXW�DOVR

GLIIHUHQW�HODVWLFLW\�IDFWRUV
• %RWWRP�XS�DQDO\VLV�RI�HQHUJ\�DQG�FDUERQ�IORZVKHHW
• 8VH�RI�D�GLIIHUHQW�H[SDQVLRQ�SODQ�LQ�WKH�SXEOLF�HOHFWULFLW\�JHQHUDWLRQ�VHFWRU
• %RWWRP�XS�DQDO\VLV�RI�WKH�UHVSRQVLELOLW\�RI�LQGLYLGXDO�XWLOLWLHV�IRU�WKH�DGRSWLRQ�RI�QHZ

HPLVVLRQV�VWDQGDUGV�
 
7KH� DSSURDFK� XVHG� LQ� WKH�PRGHOOLQJ� DQG� GLVVDJJUHJDWLRQ� RI� LQGLYLGXDO� VHFWRUV� LV� GHVFULEHG� LQ
$33(1',;� �� �SDUW�$�� ����7KH� SURSHU� GHVLJQ� RI� DQ� HQHUJ\� IORZVKHHW� HQDEOHV� XV� WR� IROORZ� WKH
LPSDFW�RI�QHZ�HPLVVLRQV� VWDQGDUGV� DV�ZHOO� DV�SHQHWUDWLRQ�RI�QHZ� WHFKQRORJLHV� RQ� WKH�GHPDQG
DQG� VXSSO\� VLGHV� RI� WKLV� QHWZRUN�� 7DEOH� ���� OLVWV� WKH� PDLQ� LQGLFDWRUV� XVHG� LQ� WKH� PRGHOOLQJ
SURFHVV��$33(1',;���GLVFXVVHV�WKH�PDFURHFRQRPLF�LQGLFDWRUV�DQG�HPLVVLRQV�VWDQGDUGV��DV�ZHOO
DV� WKHLU� LPSDFW� RQ� WKH� IXHO� PL[�� LQ� PRUH� GHWDLO�� 7KH� HODVWLFLW\� IDFWRU� UHSUHVHQWV� WKH� ODUJHVW
XQFHUWDLQW\�

7DEOH�����,QGLFDWRUV�IRU�PRGHOOLQJ

6HFWRU ,QGLFDWRU (ODVWLFLW\
RU�RWKHU�IDFWRUV

(PLVVLRQV
VWDQGDUGV

)XHO�PL[

7HFKQRORJ\
IXHO

*'3
RI�LQGXVWU\

([SHUW�HVWLPDWLRQ QR &RQVWDQW

7HFKQRORJ\
KHDW�	
HOHFWULFLW\

*'3
RI�LQGXVWU\

([SHUW�HVWLPDWLRQ \HV �&KDQJHG

6WHHO
SURGXFWLRQ

&RPPRGLW\
W�RI�VWHHO�\HDU

([SHUW�HVWLPDWLRQ QR &RQVWDQW

0HWDOOXUJ\
KHDW�	
HOHFWULFLW\

&RPPRGLW\
W��RI�VWHHO�\HDU

([SHUW�HVWLPDWLRQ \HV &KDQJHG

5HVLGHQWLDO
IXHOV�	�'+

'ZHOOLQJ�
KHDW��+:�
DSSOLDQFHV

([SHUW�HVWLPDWLRQ
DFFRUGLQJ�WR�RWKHU

(,7

QR &KDQJHG

5HVLGHQWLDO
HOHFWULFLW\

'ZHOOLQJ
FRPP��DUHD

([SHUW�HVWLPDWLRQ
DFFRUGLQJ�WR�RWKHU

(,7

� �

2WKHU
�VHUYLFH��FRPP��
DJULFXOWXUH�
HOHFWULFLW\

*'3 ([SHUW�HVWLPDWLRQ
DFFRUGLQJ�WR�RWKHU

(,7

� �

2WKHU
�VHUYLFH��FRPP��
DJULFXOWXUH�
'+�	�IXHO

*'3 ([SHUW�HVWLPDWLRQ
DFFRUGLQJ�RWKHU

(,7

\HV�
VRXUFHV
!�0:W

&KDQJHG

7UDQVSRUW 9HKLFOH�IOHHW 0LOHDJH�[�FRQVXPSWLRQ QR 2Q�YHKLFOH
IOHHW

'+���'LVWULFW�KHDWLQJ��+:���+RW�ZDWHU
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��� �0DFURHFRQRPLF�,QGLFDWRUV�LQ�WKH�65�GXULQJ�7UDQVLWLRQ�WR�D�0DUNHW�(FRQRP\

0DFURHFRQRPLF� LQGLFDWRUV�GHWHUPLQH� WKH�PDLQ� VKDUH� RI� ILQDO� HQHUJ\� FRQVXPSWLRQ��$SSHQGL[� �
GHVFULEHV� WKH� DSSURDFKHV� DQG� DVVXPSWLRQV� XVHG� WR� SURMHFW� WKLV� YDOXH��$Q� DQDO\VLV� RI� KLVWRULFDO
GDWD� OLVWHG� LQ� $SSHQGL[� �� VKRZV� WKDW� LQGXVWU\� RFFXSLHV� D� ODUJH� VKDUH� RI� HQHUJ\� GHPDQGV� LQ
6ORYDNLD�DQG�ZLOO�OLNHO\�UHPDLQ�VLJQLILFDQW�LQ�WKH�QHDU�IXWXUH��1HYHUWKHOHVV��D�SURMHFWHG�LQFUHDVH�LQ
WKH� VKDUH� RI� WKH� VHUYLFH� DQG� FRPPHUFLDO� VHFWRUV� ZLOO� LQIOXHQFH� HQHUJ\� GHPDQG� OHYHOV� DQG� WKH
VWUXFWXUH�RI�ILQDO�HQHUJ\�GHPDQGV��7KHVH�WHQGHQFLHV�LQGLFDWH�WKDW�WKH�UROH�RI�LQGXVWU\�ZLOO�LQFOXGH
• JURZWK�LQ�QDWLRQDO�HFRQRP\�HIILFLHQF\�
• D�GHFUHDVH�LQ�SURGXFWLRQ�GHPDQGV�IRU�LQWHUPHGLDWH�FRQVXPSWLRQ�
• JURZWK�LQ�H[SRUW�HIILFLHQF\�

7KH� IRUHFDVW� RI� WKH� 6ORYDN� HFRQRPLF� VWUXFWXUH� IRU� WKH� SHULRG� ����²����� LV� EDVHG� XSRQ� WKH
IROORZLQJ�DVVXPSWLRQV�
• GHFUHDVLQJ�VKDUH�RI�DJULFXOWXUH�DQG�LQGXVWULDO�SURGXFWLRQ�
• RVFLOODWLQJ�VKDUH�RI�EXLOGLQJ��DERXW�WKH�OHYHO�DFKLHYHG�LQ�������
• LQFUHDVLQJ�VKDUH�RI�PDUNHW�DQG�QRQ�PDUNHW�VHUYLFHV�

/RZHU�H[WHUQDO�GHPDQG�DQG�D�VORZ�GHFUHDVH�LQ�VWUXFWXUDO�UHEXLOGLQJ�ZRXOG�WHQG�WR�IDYRU�ORZHU
*'3�JURZWK��FRQYHUVHO\��KLJKHU�H[WHUQDO�GHPDQG�DQG� LQFUHDVHG�VWUXFWXUDO� UHEXLOGLQJ�EDVHG�RQ
HIIHFWLYH� LQYHVWPHQW� DOORFDWLRQ�ZRXOG� IDYRU� D� KLJKHU� UDWH� RI� JURZWK�� 7DEOH� ���� VXPPDUL]HV� WKH
IRUHFDVW�IRU�KLJK�DQG�ORZ�*'3�JURZWK�VFHQDULRV��6HFWRUDO�JURZWK�SURMHFWLRQV�DUH�VXPPDUL]HG�LQ
7DEOH�����

7DEOH�����'HYHORSPHQW�RI�IHDVLEOH�*'3�FUHDWLRQ�LQ�6ORYDN�HFRQRP\

��������� ��������� ���������
$YHUDJH�DQQXDO�JURZWK�UDWH�LQ�� ��� ��������� �������

7DEOH�����6HFWRUDO�VWUXFWXUH�RI�*'3�FUHDWLRQ����
�FRQVWDQW�SULFHV�'HFHPEHU������ ����

���� ���� ����
6HFWRU /RZHU

OHYHO
8SSHU�OHYHO /RZHU

OHYHO
8SSHU�OHYHO

$JULFXOWXUH ��� ��� ��� ��� ���
,QGXVWU\��LQ�WRWDO ���� ���� ���� ���� ����
%XLOGLQJ ��� ��� ��� ��� ���
6HUYLFHV ���� ���� ���� ���� ����
2WKHU ��� ��� ��� ��� ���
(FRQRP\�LQ�WRWDO ����� ����� ����� ����� �����

'LVDJJUHJDWLRQ�RI�*'3�GDWD�E\�LQGLYLGXDO�VHFWRUV�DOORZV�XV�WR�TXDQWLI\�WKH�*'3�DQQXDO�JURZWK
UDWH� �$*5���ZKLFK�� WRJHWKHU�ZLWK�HODVWLFLW\�� LV� UHTXLUHG� WR�HVWLPDWH� HQHUJ\�GHPDQG�� )LJXUHV� ���
DQG����� VXPPDUL]H� WKH�KLJK�DQG� ORZ�*'3�JURZWK� UDWH� VFHQDULRV� IRU�GLIIHUHQW� VHFWRUV��'HWDLOHG
GDWD�DUH�DYDLODEOH�LQ�$SSHQGL[���
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)LJXUH�����/RZ�VFHQDULR�RI�*'3�JURZWK�UDWH
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RWKHU

VHUYLFHV�	�FRPPHUFLDO

DJULFXOWXUH

FRQVWUXFWLRQ

LQGXVWU\

)LJXUH�����+LJK�VFHQDULR�RI�*'3�JURZWK�UDWH

�

���

���

���

���

����
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6
N

RWKHU

VHYLFHV

DJUXFXOWXUH

FRQVWUXFWLRQ

LQGXVWU\
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�����%DVHOLQH�6FHQDULR�'HYHORSPHQW

$OWHUQDWLYH�&2��HPLVVLRQV�VFHQDULRV�DOORZ�HYDOXDWLRQ�RI�PRGHO�VHQVLWLYLW\�WR�D��GLIIHUHQW�VHFWRUDO
JURZWK� UDWHV�� E�� HQHUJ\� WHFKQRORJ\� UHSRZHULQJ� RU� UHWURILWWLQJ� UHVXOWLQJ� IURP� HQYLURQPHQWDO
OHJLVODWLRQ� �HPLVVLRQV� VWDQGDUGV��� DQG� F�� WKH� SURSRUWLRQ� RI� HQHUJ\� SURYLGHG� E\� QXFOHDU� SRZHU�
7DEOH�����GHVFULEHV�WKH�FRPELQDWLRQV�IDFWRUV�XVHG�LQ�WKH�EDVHOLQH�VFHQDULRV�

7DEOH�����$SSOLHG�EDVHOLQH�VFHQDULRV

6FHQDULR ,PSDFW�RI
(6

*'3
VFHQDULR

6KDUH�RI
1XFOHDU
HQHUJ\�XVH

&RPPHQWV

� 12 /2: /2: 2QO\�H[LVWLQJ�XQLWV�ZHUH�FRQVLGHUHG
� 12 +,*+ /2: ZLWK�WKH�H[FHSWLRQ�RI��33�LQ�6(D�V�
� 12 /2: +,*+ ZKHUH�QHZ�QXFOHDU�RU�&&�DUH
� 12 +,*+ +,*+ LPSOHPHQWHG��KLJK�ORZ�QXFOHDU

HQHUJ\�XVH
� <(6 /2: /2: 7KH�IXHO�VZLWFK�LQ�HQHUJ\�ERLOHUV
� <(6 +,*+ /2: DQG�&&�LQ�LQGXVWU\�DQG�UHJLRQDO�&+3
� <(6 /2: +,*+ ZHUH�DGRSWHG�LQ�RUGHU�WR�FRPSO\
� <(6 +,*+ +,*+ WKH�QHZ�HPLVVLRQV�VWDQGDUGV
&+3���FRPELQHG�KHDW�DQG�SRZHU�SODQW

*LYHQ� WKH�VWDEOH�VKDUH�RI� LQGLYLGXDO� IXHOV�DQG� WKH�VPDOO�SUREDELOLW\�RI�GHFUHDVLQJ� WHFKQRORJLFDO
HQHUJ\� LQWHQVLW\�� IXWXUH� HOHFWULFLW\� GHPDQGV� ZLOO� VLJQLILFDQWO\� DIIHFW� WKH� &2�� HPLVVLRQ� OHYHO�
$SSHQGL[����SDUW�$����JLYHV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�SXEOLF�SRZHU�SODQW�H[SDQVLRQ�SODQ�XVHG
IRU�RXU�PRGHOLQJ�H[HUFLVHV�

(QHUJ\�FDUULHUV�UHSUHVHQWLQJ�WKH�ILQDO�HQHUJ\�GHPDQGV�LQ�WKH�LQGLYLGXDO�VHFWRUV�DUH�DV�IROORZV�
• ,QGXVWU\���GHPDQGV�RI�IXHOV�LQ�WHFKQRORJ\��HOHFWULFLW\�DQG�KHDW
• 5HVLGHQWLDO� VHFWRU� DQG�1RQ�LQGXVWULDO� VHFWRU� �� GHPDQGV� RI� IXHO�� HOHFWULFLW\�� DQG�'+� �GLVWULFW

KHDW��� VXSSO\� IRU� KHDWLQJ� DQG� ZDUP� ZDWHU� SUHSDUDWLRQ�� HOHFWULFLW\� DQG� JDV� VXSSO\� IRU
DSSOLDQFHV

• 7UDQVSRUWDWLRQ�VHFWRU���GHPDQGV�RI�JDVROLQH��GLHVHO�IXHO��NHURVHQH�DQG�HOHFWULFLW\

(ODVWLFLW\�DQG�DFWLYLW\�LQGLFDWRUV�DUH�QHFHVVDU\�WR�GHILQH�DGHTXDWHO\�WKH�ILQDO�GHPDQGV�IRU�HQHUJ\
FDUULHUV��VHH�$SSHQGL[����SDUW�$�����

����� 5HVXOWV�RI�%DVHOLQH�6FHQDULRV

2I� WKH� HLJKW� SURSRVHG� VFHQDULRV�� RQO\� WKRVH� VFHQDULRV� ZLWK� LPSRVHG� HPLVVLRQV� VWDQGDUGV� �L�H�
VFHQDULRV���WKURXJK����ZHUH�FRQVLGHUHG�DV�D�EDVHOLQH�IRU�WKH�DVVHVVPHQW�RI�&2��PLWLJDWLRQ�RSWLRQV
�&KDSWHU�����)LJXUH�����SURYLGHV�WKH�UHVXOWV�RI�PRGHOLQJ�EDVHG�RQ�WKHVH�VFHQDULRV�
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)LJXUH�����(QHUJ\�UHODWHG�&2��HPLVVLRQV�SURMHFWLRQV�
�%DVHOLQH�VFHQDULRV�ZLWK�DQ�LPSDFW�RQ�(6

��

��

��

��

���� ���� ���� ����

P
LO
��
WR
Q
V
�&
2
�

)&&&

.<272

6FHQ�

6FHQ�

6FHQ�

6FHQ�

)LJXUH�����VXJJHVWV�WKDW�RQO\�VFHQDULRV�ZLWK�D�ORZHU�*'3�JURZWK�UDWH��VFHQDULRV���DQG����FRXOG
VDWLVI\� WKH�.\RWR� UHTXLUHPHQWV�� 6FHQDULR����ZKLFK�HQWDLOV� D� ORZ�*'3�JURZWK� UDWH��KLJK�QXFOHDU
HQHUJ\�XVH��DQG�LPSOHPHQWDWLRQ�RI�PHDVXUHV�IRFXVHG�RQ�PHHWLQJ�HPLVVLRQV�VWDQGDUGV��JLYHV�WKH
KLJKHVW�SRWHQWLDO�&2��UHGXFWLRQ��7KH�.\RWR�UHGXFWLRQ�FRPPLWPHQW�VKRZQ�LQ�)LJXUH�����UHSUHVHQW
���� RI� HQHUJ\�UHODWHG� &2�� HPLVVLRQV� LQ� WKH� \HDU� ����� RQO\�� ,Q� WKLV� DQDO\VLV�� ZH� EHOLHYH� WKDW
DFWLYLWLHV�FRQFHUQLQJ�RWKHU�*+*V�ZLOO�DOORZ�FRPSOLDQFH�ZLWK�WKH�.\RWR�UHTXLUHPHQW��5HVXOWV�RI
RWKHU�*+*�LPSDFW�DQDO\VHV�DUH�SUHVHQWHG�LQ�&KDSWHU���

7KH� .\RWR� UHGXFWLRQ� FRPPLWPHQW� DSSOLHV� WR� WKH� DYHUDJH� YDOXH� RI� DJJUHJDWHG� HPLVVLRQV
�FDOFXODWHG�DV�WKH�&2��HTXLYDOHQW��IRU�WKH�SHULRG�����²������+RZHYHU��WKH�ODVW�\HDU�RI�GDWD�IRU�RXU
VWXG\� LV� ������ VR�ZH�XVHG� WKH� DYHUDJH�YDOXH� IRU� WKH�SHULRG� ����²����� IRU� FRPSDULVRQ�ZLWK� WKH
.\RWR�FRPPLWPHQWV��7DEOH�����JLYHV�WKHVH�DYHUDJH�YDOXHV�IRU�WKH�SHULRG�����²�����IRU�GLIIHUHQW
HPLVVLRQV� VFHQDULRV��ZLWK� DQG�ZLWKRXW� LPSOHPHQWDWLRQ�RI� HPLVVLRQV� VWDQGDUGV� �(6��� 7KLV� 7DEOH
DOVR�GLVSOD\V�RXU�FDOFXODWHG�YDOXH�RI�&2��RIIVHW�SRWHQWLDO�DYDLODEOH�IRU�SRVVLEOH�HPLVVLRQV�WUDGLQJ
RU� -,�� 7KLV� YDOXH� UHSUHVHQWV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� .\RWR� UHGXFWLRQ� FRPPLWPHQWV� DQG� WKH
DYHUDJH�YDOXHV�DFKLHYHG�LQ�WKH�SHULRG�����²�����E\�DGRSWLQJ�VFHQDULRV��²��

7DEOH�����%DVHOLQH�VFHQDULRV�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�>NW@
��������������������$YHUDJH�YDOXHV�IRU�SHULRG�����²�����

:LWKRXW (6�LPSDFW �:LWK�(6 LPSDFW (6�,PSDFW 2IIVHW
*'3 1XFOHDU

HQHUJ\
XVH

6FHQDULR &2� 6FHQDULR &2� �&2� �&2�

ORZ ORZ � ����� � ����� ���� ���
KLJK ORZ � ����� � ����� ���� �����
ORZ KLJK � ����� � ����� ���� ����
KLJK KLJK � ����� � ����� ���� �����

6RXUFH��(6���HPLVVLRQV�VWDQGDUGV�DFFRUGLQJ�WR�WKH�$LU�$FW

$V� ZH� KDYH� PHQWLRQHG� EHIRUH�� WKH� .\RWR� UHGXFWLRQ� FRPPLWPHQWV� FRXOG� EH� DFKLHYHG� XQGHU
EXVLQHVV�DV�XVXDO�FRQGLWLRQV�RQO\�XQGHU�VFHQDULRV���DQG���� ,Q�WKH�FDVH�RI�VFHQDULR����RQO\�D�VPDOO
DPRXQW�RI�DGGLWLRQDO�HPLVVLRQV�UHGXFWLRQ�LV�QHHGHG�WR�PHHW�WKH�.\RWR�FRPPLWPHQWV��)LJXUH����
LOOXVWUDWHV�WKHVH�UHVXOWV�
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)LJXUH�����.\RWR�UHGXFWLRQ�FRPPLWPHQWV
DQG�SURMHFWHG�HPLVVLRQV�XQGHU�EDVHOLQH�VFHQDULRV��²��
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2QH�LQGLFDWRU�RI�D�QDWLRQDO�HFRQRP\·V�&2��HPLVVLRQV�UHGXFWLRQ�SRWHQWLDO�LV�FDUERQ�LQWHQVLW\��7KLV
YDOXH�� DV� IRU� HQHUJ\� LQWHQVLW\�� UHSUHVHQWV� WKH� UDWLR� RI� &2�� HPLVVLRQV� WR� WKH� *'3� �H�J��� WRQQHV
&2��PLO� 86��*'3��� 7KH� IROORZLQJ� ILJXUHV� VKRZ� SULPDU\� HQHUJ\� VRXUFH� FRQVXPSWLRQ�� HQHUJ\
LQWHQVLW\��DQG�FDUERQ�LQWHQVLW\�RYHU�WLPH�IRU�VFHQDULRV��²��

)LJXUH�����3ULPDU\�HQHUJ\�FRQVXPSWLRQ�IRU�HPLVVLRQV�VFHQDULRV
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VFHQ�

VFHQ�

VFHQ�

VFHQ�

,Q�DGGLWLRQ�WR�ILQDO�HQHUJ\�GHPDQG��WKH�H[SDQVLRQ�RI�HOHFWULFLW\�JHQHUDWLRQ�DOVR�SOD\V�D�ODUJH�UROH
LQ� HQHUJ\� FRQVXPSWLRQ� SDWWHUQV�� 7KLV� LV� REYLRXV� IRU� WKH� SHULRG� DIWHU� WKH� \HDU� ������ ZKHQ� WKH
DGGLWLRQ� RI� D� QHZ�QXFOHDU� SRZHU� SODQW� LQ�0RFKRYFH�ZLOO� EULQJ� DQ� LQFUHDVH� LQ� SULPDU\� HQHUJ\
FRQVXPSWLRQ��LQ�FRPSDULQJ�WKH�VFHQDULRV�ZLWK�WKH�VDPH�*'3�$*5������DQG�������VFHQDULRV�ZLWK
KLJK�QXFOHDU� HQHUJ\�XVH�DUH�PDUNHGO\�GLIIHUHQW� LQ� WKH�SHULRG�����²������7KLV�GLIIHUHQFH� LV�GXH
PRVWO\� WR� WKH� ORZHU� WKHUPDO� HIILFLHQF\� RI� WKH� QXFOHDU� SODQW� �DERXW� ����� FRPSDUHG� WR�PRGHUQ
FRPELQHG�F\FOH�JDV�JHQHUDWLRQ��ZLWK�HIILFLHQFLHV�RI�DSSUR[LPDWHO\�������)LJXUH�����LQGLFDWHV�WKDW
WKH�VFHQDULR�ZLWK�KLJK�QXFOHDU� HQHUJ\�XVH�DQG� ORZ�*'3�JURZWK� UDWH� �VFHQDULR����SURGXFHV� WKH
KLJKHVW�HQHUJ\�LQWHQVLW\��ZKLOH�WKH�ORZ�QXFOHDU��KLJK�*'3�JURZWK�VFHQDULR�����JLYHV�WKH�ORZHVW
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HQHUJ\�LQWHQVLW\��7KH�FXUYHV�RI�FDUERQ�LQWHQVLW\��)LJXUH��������LQ�FRQWUDVW��VKRZ�WKH�KLJKHVW�YDOXHV
IRU�VFHQDULR��³ZKLFK�LQFOXGHV�D�ORZ�*'3�JURZWK�UDWH�DQG�D�ORZ�VKDUH�RI�QXFOHDU�HQHUJ\�XVH��,Q
JHQHUDO��WKRXJK��)LJXUH������LQGLFDWHV�D�EURDG�GHFUHDVH� LQ�FDUERQ�LQWHQVLW\�GXULQJ�WKH�SURMHFWHG
VFHQDULRV��

)LJXUH�����(QHUJ\�LQWHQVLW\�IRU�HPLVVLRQV�VFHQDULRV��¥��
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)LJXUH������&DUERQ�LQWHQVLW\�IRU�HPLVVLRQV�VFHQDULRV��¥��
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1 The line jump of scenarios 5 and 6 in the year 2005 on figures 2.8 - 2.10 is caused by retirement
of 2 units of NPP, which are replaced by combined cycles.
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)LJXUH������LOOXVWUDWHV�WKH�SDUWLWLWLRQLQJ�RI�WKLV�LQGLFDWRU�E\�VHFWRU��'DWD�LQ�)LJ�������LQGLFDWH�WKDW
*+*�DEDWHPHQW�DFWLYLWLHV�VKRXOG�EH�FRQFHQWUDWHG�LQ�LQGXVWU\�DQG�HVSHFLDOO\�VWHHO�SURGXFWLRQ�

)LJXUH������&DUERQ�LQWHQVLW\�LQ�LQGXVWU\�DQG�VWHHO�SURGXFWLRQ
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LQGXVWU\

VWHHO�SURG

+LJK�FDUERQ�LQWHQVLW\�DOVR�UHVXOWV�IURP�GLUHFW�IXHO�FRQVXPSWLRQ�LQ�WHFKQRORJ\��ZKLFK�PHDQV�WKDW
WKLV� VHFWRU� GRHV� QRW� SURYLGH� PXFK� URRP� IRU� PLWLJDWLRQ�� 2QO\� LQGXVWULDO� UHVWUXFWXULQJ� DQG� DQ
LQFUHDVH�LQ�HQHUJ\�HIILFLHQF\�FRXOG�EULQJ�DERXW�SRVLWLYH�UHVXOWV�

����� 5HVXOWV�RI�%DVHOLQH�6FHQDULRV�DQG�3URSRVDOV�IRU�-,�,PSDFW�0RGHOOLQJ

$OO� WKH� VFHQDULRV� DQDO\]HG� LQ�SUHYLRXV� VHFWLRQV� UHSUHVHQW�EXVLQHVV� DV� XVXDO� RSWLRQV�ZLWKRXW� DQ\
PHDVXUHV� IRFXVHG� VSHFLILFDOO\� RQ�&2�� UHGXFWLRQ��8QGHU� WKHVH� VFHQDULRV�� RQO\� ORZ�*'3�JURZWK
UDWHV�ZLOO�HQDEOH�XV�WR�VDWLVI\�WKH�.\RWR�UHGXFWLRQ�FRPPLWPHQWV�ZLWKRXW�DGGLWLRQDO�PHDVXUHV�WR
DFKLHYH� DQ� HPLVVLRQV� RIIVHW� IRU� SRWHQWLDO� DOORZDQFH� WUDGLQJ� RU� -,�� 7R� VHOHFW� D� SURSHU� EDVHOLQH
VFHQDULR�IRU�DQ�HYDOXDWLRQ�RI�WKH�SRVVLEOH�LPSDFW�RI�-,��WKH�IROORZLQJ�IDFWV�VKRXOG�EH�FRQVLGHUHG�

6FHQDULR� ��� $� ORZ� *'3� JURZWK� UDWH� VFHQDULR� DOORZV� DQ� HPLVVLRQV� RIIVHW� SRWHQWLDO� IRU� -,� DQG
DOORZDQFH� WUDGLQJ�� )URP�D� -,� SHUVSHFWLYH�� WKH� RSWLRQ�ZLWK� ORZ�QXFOHDU� HQHUJ\
XVH� UHTXLUHV� WKH� FRQVWUXFWLRQ� RI� FRPELQHG� F\FOH� SRZHU� JHQHUDWLRQ��+RZHYHU�
WKLV� DFWLRQ� ZRXOG� OHDG� WR� D� KLJKHU� GHPDQG� RQ� WKH� LPSRUW� RI� QDWXUDO� JDV�
&RQVLGHULQJ�WKDW�PDQ\�SURMHFWV�LQ�WKH�-,�SLSHOLQH�DUH�EDVHG�RQ�DQ�LQFUHDVHG�XVH
RI�1*��IXHO�VZLWFKLQJ��FRJHQHUDWLRQ�ZLWK�&&���WKLV�VFHQDULR�GRHV�QRW�RIIHU�PXFK
URRP�IRU�-,�GXH�WR�WKH�KLJKHU�GHSHQGHQFH�RQ�WKH�LPSRUW�RI�1*��

6FHQDULR����$�KLJK�*'3�JURZWK�UDWH�GRHV�QRW�RIIHU�DQ\�LQKHUHQW�&2��RIIVHW�UHODWLYH�WR�WKH�.\RWR
UHGXFWLRQ�FRPPLWPHQWV��$W�WKH�VDPH�WLPH��D�ORZ�VKDUH�RI�QXFOHDU�HQHUJ\�XVH��DV
LQ�VFHQDULR����FRXOG�LQFUHDVH�UHTXLUHPHQWV�RI�1*�LPSRUW��7KLV�VFHQDULR�ZRXOG
WKHUHIRUH�DOVR�QRW�EH�DSSURSULDWH�IRU�-,�LPSDFW�PRGHOLQJ�

6FHQDULR����7KLV�VFHQDULR�RIIHUV�URRP�IRU�-,�SURMHFWV�DQG�HPLVVLRQV�WUDGLQJ�ZLWKRXW�IXUWKHU�VSHFLILF
DFWLYLW\� IRFXVHG�RQ�&2�� HPLVVLRQV�PLWLJDWLRQ��+RZHYHU�� WKH� FRPELQDWLRQ� RI� D
ORZ� *'3� JURZWK� UDWH� DQG� D� KLJK� VKDUH� RI� QXFOHDU� HQHUJ\� XVH� VHHPV� WR� EH
TXHVWLRQDEOH�

6FHQDULR� ���$OWKRXJK� FRPSOLDQFH�ZLWK�.\RWR� UHGXFWLRQ� FRPPLWPHQWV� LV� QRW� JXDUDQWHHG� XQGHU
WKLV� VFHQDULR�� WKH� GLIIHUHQFH� EHWZHHQ� SURMHFWHG� DQG� FRPPLWWHG� UHGXFWLRQV� LV
VPDOO� DQG� FDQ�EH� RYHUFRPH� WKURXJK�DGGLWLRQDO�PHDVXUHV�� 7KLV� RSWLRQ��ZLWK� D
ODUJH�LQYHVWPHQW�LQ�QXFOHDU�SRZHU�SODQWV�DQG�D�KLJK�*'3�JURZWK�UDWH��LV�PRUH
OLNHO\�WR�EH�LPSOHPHQWHG�WKDQ�WKH�SUHYLRXV�RQH�

                                                
2 This constraint is due to impact on the foreign trade balance with Russia and an increase in
dependency on energy imports from this region.
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7KH� LQSXW�GDWD� IRU�PRGHOLQJ�ZHUH�EDVHG�RQ� H[SHUW� HYDOXDWLRQV� DQG�QRW� RQ�KLVWRULFDO�GDWD��7KH
HODVWLFLW\� DQG�RU� DXWRQRPRXV� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� �$((,�� GDWD� ZHUH� FKRVHQ� IURP
RWKHU�VWXGLHV�DQG�PD\�FRQWDLQ�ODUJH�XQFHUWDLQWLHV��:H�KDYH�VHOHFWHG�6FHQDULR����ZLWK�D�KLJK�*'3
JURZWK�UDWH�DQG�D�KLJK�VKDUH�RI�QXFOHDU�HQHUJ\�XVH��DV�D�EDVHOLQH�WR�DQDO\]H� WKH� LPSDFW�RI�&2�

UHGXFWLRQ�PHDVXUHV�DQG�WKH�FUHDWLRQ�RI�&2��RIIVHWV��1XFOHDU�SRZHU�DQG�ILQDO�HQHUJ\�GHPDQG�LQ
LQGXVWU\�SURYLGH� VWURQJ�SRVVLELOLWLHV� IRU� DGGLWLRQDO�&2��PLWLJDWLRQ� RSWLRQV��$SSHQGL[� �� VKRZV
WKH� UHVXOWV� RI� D� VHQVLWLYLW\� DQDO\VLV� RI� WKH� PRGHOHG� LPSDFW� JLYHQ� SDUDPHWHUV�� � 7KHVH� UHVXOWV
VXSSRUW�WKH�IROORZLQJ�DVVXPSWLRQV�IRU�D�EDVHOLQH�VFHQDULR�IRU�-,�LPSDFW�DQDO\VHV�
• DQ�DGGLWLRQDO����DXWRQRPRXV�HQHUJ\�HIILFLHQF\�LPSURYHPHQW��$((,��LQ�WKH�LQGXVWULDO�VHFWRU�

FRPSDUHG�ZLWK�VFHQDULR����EXVLQHVV�DV�XVXDO��D�KLJK�VKDUH�RI�QXFOHDU�HQHUJ\�XVH��D�KLJK�*'3
JURZWK�UDWH���

• H[SORLWDWLRQ�RI�WHFKQLFDO�QXFOHDU�SRWHQWLDO�DFFRUGLQJ�WR�WKH�IROORZLQJ�VFKHGXOH�
����������
����������
����������

)LJXUH������GLVSOD\V�SURMHFWHG�HPLVVLRQV�FXUYHV�IRU�VFHQDULR���DORQJ�ZLWK�WKH�-,�EDVHOLQH�

)LJXUH������(PLVVLRQV�SURMHFWLRQV�DQG�.\RWR�UHGXFWLRQ�FRPPLWPHQWV
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6FHQ��

-,�EDVHOLQH

7DEOH�����FRPSDUHV�DYHUDJH�YDOXHV�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�DQG�&2��RIIVHWV�IRU�VFHQDULR��
DQG�D�-,�VFHQDULR�

7DEOH�����$YHUDJH�YDOXH�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�DQG�RIIVHWV
�FRPPLWPHQW�SHULRG�������������

6FHQDULR (0�&2� &2��RIIVHW
>WKRXV��W@ >WKRXV��W@

6FHQDULR��� ����� �����
-,�FRQFHSW ����� ����

                                                
3 Labelling this energy efficiency improvement as autonomous means that improvement is not
stimulated by decrease in CO2 emissions but by improvement of energy efficiency in connection
with industrial restructuring.
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��� 6XPPDU\�RI�(PLVVLRQ�3URMHFWLRQV�DQG�&RQGLWLRQV�IRU�(PLVVLRQV�7UDGLQJ

7KH�SUHVHQWHG�VFHQDULRV�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�SURMHFWLRQV�DUH�EDVHG�RQ�WKH�EXVLQHVV�DV
XVXDO�RSWLRQ��7KH�IROORZLQJ�IDFWRUV�KDG�WKH�PRVW�VLJQLILFDQW�LPSDFW�RQ�PRGHOHG�HPLVVLRQV�OHYHOV�

D� 7UDMHFWRULHV�RI�PDFURHFRQRPLF�LQGLFDWRUV
E� $XWRQRPRXV� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� LQ� WKH� LQGXVWULDO�� UHVLGHQWLDO�� VHUYLFHV�� DQG

FRPPHUFLDO�VHFWRUV
F� $FFHSWDQFH�RI�QHZ� HQYLURQPHQWDO� OHJLVODWLRQ� IRFXVHG� RQ� DLU� SROOXWDQWV� �RWKHU� WKDQ�&2��� E\

SXEOLF��LQGXVWULDO�DQG�RWKHU�HQHUJ\�SURGXFHUV
G� 7KH�LPSDFW�RI�DQ�HOHFWULFLW\�JHQHUDWLRQ�H[SDQVLRQ�SODQ�ZLWK��SUHIHUDEO\��WKH�UHWLUHPHQW�RI�ROG

DQG�WKH�LPSOHPHQWDWLRQ�RI�QHZ�QXFOHDU�XQLWV�

&RPSOLDQFH�ZLWK�WKH�.\RWR�UHGXFWLRQ�FRPPLWPHQWV�DW�D�KLJK�*'3�JURZWK�UDWH�ZLOO�OLNHO\�UHTXLUH
KLJK�QXFOHDU�HQHUJ\�XVH��UHSUHVHQWHG�E\�FRQWLQXLQJ�XVH�RI�LQVWDOOHG�QXFOHDU�SRZHU�DQG�H[SDQVLRQ
WRZDUG�IXOO�SRWHQWLDO��7RJHWKHU�ZLWK�WKLV��DQ�DGGLWLRQDO����$((,�LQ�WKH�LQGXVWULDO�VHFWRU�PXVW�EH
DFKLHYHG��2QO\�XQGHU�WKHVH�FRQGLWLRQV�FRXOG�DOORZDQFH�RU�FUHGLW��-,��WUDGLQJ�EH�FRQVLGHUHG��7KH
VFHQDULRV�ZLWK�D�ORZ�*'3�JURZWK�UDWH�FDQ�SURYLGH�IRU�VRPH�DXWRQRPRXV�&2��RIIVHW��EXW�RSWLRQV
ZLWK�D�KLJK�QXFOHDU�HQHUJ\�XVH�FDQ�KDUGO\�EH�FRQVLGHUHG��7KXV��LQVWHDG�RI�DGGLQJ�WZR�XQLWV�DW�WKH
133� 0RFKRYFH�� VRPH� &&� GHGLFDWHG� WR� HOHFWULFLW\� JHQHUDWLRQ� RQO\� PXVW� EH� LQVWDOOHG�� 7KLV
DGGLWLRQDO� JDV� JHQHUDWLRQ� ZLOO� EULQJ� D� KLJKHU� GHPDQG� IRU� 1*� LPSRUW� DQG� DQ\� URRP� IRU� D
PLWLJDWLRQ�RSWLRQ�EDVHG�RQ�D�KLJKHU�XVH�RI�1*�ZLOO�EH�ORZHU�
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� 5HIHUHQFHV

� 8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�
� .\RWR�3URWRFRO�WR�WKH�81�)&&&��'HFHPEHU������
� &RXQWU\�6WXG\�6ORYDNLD��%UDWLVODYD��'HFHPEHU������
� 7KH�)LUVW�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�

65��0D\������
� 7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�

65��-XQH������
� 7KH�81�)&&&��WKH�.\RWR�3URWRFRO��-RLQW�,PSOHPHQWDWLRQ�DQG�(PLVVLRQV�7UDGLQJ

�6HFRQG�'UDIW��
� 3URILQJ�V�U�R���$FKLHYPHQW�RI�(PLVVLRQV�6WDQGDUGV�'HILQHG�IRU�1HZ�6RXUFHV�RI�$LU

3ROOXWLRQ�E\�WKH�([LVWLQJ�2QHV��0R(�65��%UDWLVODYD��$SULO������
� 3URILQJ�V�U�R���*OREDO�(QYLURQPHQWDO�)DFLOLW\�3URMHFWV�LQ�65��0R(�65��%UDWLVODYD��-XQH

�����
� (QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�65�XS�WR�WKH�\HDU�������0R(&�65��%UDWLVODYD��2FWREHU

�����
�� 6WUDWHJ\��SULQFLSOHV�DQG�SULRULWLHV�RI�WKH�JRYHUQPHQWDO�HQYLURQPHQWDO�SROLF\��0R(�65�

�����
�� 6WDWLVWLFDO�<HDUERRN�RI�65��HGLWLRQV������������������������
�� .�0DUHqNRYi�0�/DSLQ�'�=iYRGVNè�,�0RMtN-�%DODMND��

6ORYDN�5HSXEOLF·V�&RXQWU\�6WXG\��6\QWKHVL]LQJ�5HSRUW��%UDWLVODYD��������6ORYDN
5HSXEOLF·V�&RXQWU\�6WXG\��)LQDO�5HSRUW���8�6��&RXQWU\�6WXGLHV�3URJUDP��6XSSRUW�IRU
&OLPDWH�&KDQJH�6WXGLHV��&RPPXQLFDWLRQV�DQG�7HFKQRORJ\�$VVHVVPHQW��%UDWLVODYD��0D\
�����

�� (8�$JHQGD�������6WHOOXQJQDKPH�GHU�.RPPLVLRQ�]XP�$QWUDJ�GHU�6ORZDNHL�DXI�%HLWULWW
]XU�(XURSlLVFKHQ�8QLRQ��%U�VVHO������

�� (XURSHDQ�%DQN�IRU�5HFRQVWUXFWLRQ�DQG�'HYHORSPHQW��(%5'���7UDQVLWLRQ�5HSRUW������
/RQGRQ������

�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���(QHUJ\�3ROLFLHV�RI�WKH�6ORYDN�5HSXEOLF�������6XUYH\�
3DULV������

�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���(QHUJ\�3ROLFLHV��&]HFK�DQG�6ORYDN�)HGHUDO�5HSXEOLF�
�����6XUYH\��3DULV������

�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���:RUOG�(QHUJ\�2XWORRN�������(GLWLRQ��3DULV������
�� 2(&'��(FRQRPLF�2XWORRN�����'HFHPEHU�������3DULV������
�� 3URJQRV��(QHUJLHUHSRUW�,,��'LH�(QHUJLHPlUNWH�LQ�'HXWVFKODQG�LP�]XVDPPHQZDFKVHQGHQ

(XURSD���3HUVSHNWLYHQ�ELV�]XP�-DKU�������%DVHO������
�� 8QLWHG�1DWLRQV��(FRQRPLF�6XUYH\�RI�(XURSH�LQ��������������1HZ�<RUN��*HQHYH�����

�� $�1DWLRQDO�6WUDWHJ\�IRU�-,�LQ�WKH�&]HFK�5HSXEOLF��3UDJXH��%DVHO��=ROOLNRQ��=XULFK�
1RYHPEHU������
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� ,QWHUQDWLRQDO�*+*�RIIVHW

7KLV�FKDSWHU�GHVFULEHV�HVWLPDWHV�IRU�SRWHQWLDO�JOREDO�*+*�RIIVHW�PDUNHWV�XQGHU�WZR�FRQGLWLRQV�
)LUVW��WKDW�WKH�2(&'�FRXQWULHV�JHQHUDWH�GHPDQG��DQG�VHFRQG��WKDW�(,7�FRXQWULHV�JHQHUDWH�VXSSO\�
7KHVH�UHJLRQV�FRXQWULHV�DUH�DJJUHJDWHG�LQWR�WKH�IROORZLQJ�IRXU�UHJLRQV��7KUHH�UHJLRQV�RI�'HPDQG
LQFOXGH�WKH�3DFLILF�5HJLRQ��3$&���FRQVLVWLQJ�RI�-DSDQ�DQG�$XVWUDOLD��1RUWK�$PHULFD��1$�
FRQVLVWLQJ�RI�WKH�86$�DQG�&DQDGD��DQG�:HVWHUQ�(XURSH��:(���FRQVLVWLQJ�RI�WKH�(8�SOXV
6ZLW]HUODQG�DQG�1RUZD\��7KH�(,7�FRXQWULHV�FRQVWLWXWH�WKH�VXSSO\�UHJLRQ���7UDGH�SRWHQWLDOV
EHWZHHQ�WKH�GHPDQG�DQG�VXSSO\�UHJLRQV�DUH�DQDO\]HG��JLYHQ�WKH�FRQVWUDLQWV�LPSRVHG�E\�WKH
.\RWR�3URWRFRO��7UDGH�YROXPHV�DUH�HVWLPDWHG�LQ�UHDO�DQG�LQ�ILQDQFLDO�WHUPV�XVLQJ�ERWK�2(&'
GHPDQG�HVWLPDWHV�DQG�(,7�VXSSO\�HVWLPDWHV��IXUWKHUPRUH��PDUJLQDO�DEDWHPHQW�FRVWV��RU
ZLOOLQJQHVV�WR�SD\�RU�WR�VHOO��UHVSHFWLYHO\��DUH�DQDO\]HG��DOWKRXJK�WKHVH�YDOXHV�SURYHG�PRVW
GLIILFXOW�WR�REWDLQ�UHOLDEO\�

7KH�DQDO\VLV�IRFXVHV�RQ�HVWLPDWLQJ�WKH�SRWHQWLDO�RI�*+*�PDUNHW�YROXPHV�EHWZHHQ�WKH�GHILQHG
DJJUHJDWHG�UHJLRQV��DQG�LJQRUHV�WUDGH�ZLWKLQ�UHJLRQV�DQG�ZLWK�GHYHORSLQJ�FRXQWULHV���7KH
DQDO\VLV�DOVR�GRHV�QRW�H[SOLFLWO\�PRGHO�WKH�G\QDPLFV�RI�PDUNHW�EXLOG�XS��7KH�WUHQGV�RI�PDUNHW
EXLOG�XS�ZLOO�GHSHQG�KHDYLO\�RQ�ZKHWKHU�DOORZDQFH�WUDGLQJ�ZLOO�VRRQ�EH�SUDFWLFHG�DORQJ�ZLWK�-,
FUHGLW�WUDGLQJ��,I�VXFK�DOORZDQFH�WUDGLQJ�GRHV�EHJLQ��PXFK�PRUH�RI�WKH�SRWHQWLDO�WUDGH�YROXPHV
FRXOG�EH�UHDOL]HG�WKDQ�LI�FUHGLW�WUDGLQJ�UHPDLQHG�WKH�SULPDU\�PHFKDQLVP�IRU�WUDQVIHU���+RZHYHU�
WKLV�SURMHFWLRQ�GRHV�QRW�LPSO\�WKDW�*+*�UHGXFWLRQV�ZRXOG�EH�DFFHOHUDWHG�WR�WKH�VDPH�GHJUHH��
:KLOH�VHFWRUV�ZHUH�GLVDJJUHJDWHG�ZKHQHYHU�SRVVLEOH��WKH�DQDO\VLV�ZDV�RIWHQ�OLPLWHG�E\�GDWD
DYDLODELOLW\�DQG�UHOLDELOLW\¦HVSHFLDOO\�IRU�VHFWRUDO�DQG�DJJUHJDWH�0$&�

                                                
4 Including Ukraine and Russia. Thereby it is not tacitly assumed that Russia and Ukraine
will trade only with USA. Therefore, relatively low cost emissions allowances, including possible
“hot air”, may be present in the market.
5 Or between OECD regions.
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��� 6\VWHP�'HILQLWLRQ�$QG�'HOLPLWDWLRQ

• 5HJLRQV��:HVWHUQ�(XURSH��:(���1RUWK�$PHULFD��1$���3DFLILF��3$&���DQG�(,7
• 0DLQ�VHFWRUV��WUDQVSRUW��VHWWOHPHQW�EXLOGLQJ��LQGXVWU\��DQG�SRZHU�JHQHUDWLRQ
• 7LPH�KRUL]RQV��LQWHUPHGLDWH�KRUL]RQ�RI�������SULPDU\�KRUL]RQ�RI������
• *UHHQKRXVH�JDVHV��RQO\�&2���DV�WKH�OHDGLQJ�*+*��LV�FRQVLGHUHG

��� 3RVW�.\RWR�81)&&&�)UDPHZRUN�&RQGLWLRQV

7KH�DQDO\VLV�LV�EDVHG�RQ�WKH�GHFLVLRQV�WDNHQ�DW�&23���LQ�.\RWR��VSHFLILFDOO\�WKH�UHGXFWLRQ
FRPPLWPHQWV�DJUHHG�WR�E\�WKH�YDULRXV�VWDWHV��WKH�SRVVLELOLW\�IRU�WKH�SDUWLHV�WR�HQWHU�WUDGLQJ�ZLWK
-,�FUHGLWV�RU�HPLVVLRQV�ULJKWV��DQG�WKH�DELOLW\�WR�VSOLW�LQGLYLGXDO�FRXQWU\�UHGXFWLRQV�EHWZHHQ
GRPHVWLF�PHDVXUHV�DQG�-,��2YHUDOO��WKH�UHGXFWLRQ�FRPPLWPHQWV�RI�PRVW�RI�WKH�GHPDQG�FRXQWULHV
YDU\�EHWZHHQ����DQG�����RI�WKH�FRUUHVSRQGLQJ������HPLVVLRQV��2Q�WKH�VXSSO\�VLGH��WKHVH�ILJXUHV
UDQJH�EHWZHHQ���DQG����RI�WKH�UHVSHFWLYH�(,7������HPLVVLRQV��7KH�6ORYDN�FRPPLWPHQW�LV���
EHORZ������OHYHO�RYHU�WKH�SHULRG�����²����� �&KDSWHU���RI�WKLV�UHSRUW�SURYLGHV�PRUH�FRPSOHWH
LQIRUPDWLRQ�RQ�WKH�.\RWR�3URWRFRO�

��� 'DWD�1HHGV�DQG�$YDLODELOLW\

7KH�PDLQ�GDWD�QHHGHG�IRU�WKH�TXDQWLWDWLYH�DQDO\VLV�LQFOXGH�

• %DVHOLQH�&2��DQG�*+*�HPLVVLRQV�E\�FRXQWULHV�DQG�UHJLRQV�IRU�����������������

• 0DUJLQDO��&2���DEDWHPHQW�FRVW���0$&��FXUYHV�E\�UHJLRQV�DQG�FRXQWULHV

• 7UDQVDFWLRQ�FRVWV

7KHVH�GDWD�VHWV�ZHUH�FRPSLOHG�IURP�YDULRXV�VHFRQGDU\�VRXUFHV��DV�H[SODLQHG�LQ�WKH�IROORZLQJ
VHFWLRQV��6HFWRUDO�GDWD�IRU�0$&V�KDYH�QRW�EHHQ�DYDLODEOH�IURP�HFRQRPHWULF�PRGHOLQJ��KRZHYHU�
SURMHFW�EDVHG�0$&�YDOXHV�KDYH�EHHQ�PDGH�DYDLODEOH�IURP�DERXW�ILYH�SURMHFWV�LQ�WKH�-,�SURMHFW
SLSHOLQH��<HW��EHFDXVH�WKHVH�GDWD�DUH�EDVHG�RQ�LQGLYLGXDO�SURMHFWV�ZLWK�LQVLJQLILFDQW�LPSDFW�DW�WKH
QDWLRQDO�OHYHO��WKH\�DUH�RI�OLPLWHG�VLJQLILFDQFH�IRU�FRQVWUXFWLQJ�D�QDWLRQDO�0$&�FXUYH�

����� %DVHOLQH�&2���*+*��(PLVVLRQV�'DWD

7DEOH�����VXPPDUL]HV�WKH�GDWD�FROOHFWHG�RQ�FRXQWU\�VSHFLILF�&2��EDVHOLQH�HPLVVLRQV�GDWD�DQG

UHODWHG�UHGXFWLRQ�FRPPLWPHQWV�EDVHG�RQ�WKH�.\RWR�3URWRFRO�DQG�RQ�WKH�(8�&RQFOXVLRQ�RQ
&OLPDWH�&KDQJH��DV�DJUHHG�E\�WKH�����WK�0HHWLQJ�RI�WKH�(8�0LQLVWHUV�RI�(QYLURQPHQW���UG�0DUFK
������%UXVVHOV����7KH�UHGXFWLRQ�FRPPLWPHQWV�RI�WKH�(8�FRXQWULHV�DUH�EDVHG�RQ�WKH�SURSRUWLRQDO
WUDQVIRUPDWLRQ�RI�WKH�RULJLQDO�LQWHUQDO�(8�FRXQWULHV�FRPPLWPHQWV�RI�0DUFK���������IURP�D�WRWDO�RI
²����WR�²����:H�DVVXPH�WKDW�FRXQWULHV�ZLWK�QR�UHGXFWLRQ�FRPPLWPHQWV�GR�QRW�KDYH�WR�FKDQJH
WKH�HPLVVLRQV�WDUJHWV��7KH�FRPPLWPHQWV�RI�WKH�LQGLYLGXDO�(8�PHPEHU�VWDWHV�GR�QRW�KDYH�DQ\
LQIOXHQFH�RQ�WKH�IROORZLQJ�PDUNHW�VLPXODWLRQV�

                                                
6 Neglecting some outliers such as Norway and Australia. In the numerical analysis, the EU
is included as a bubble, with 8% reduction commitment (internal variations of commitment levels
do not influence the analysis, as Western Europe is treated as one region)
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7DEOH����� &RXQWU\�VSHFLILF�GDWD�IRU�&2��HPLVVLRQV���������EDVHOLQH�SURMHFWLRQV�IRU�������������DQG

�������DQG�WKH�UHGXFWLRQ�FRPPLWPHQWV�RI�&23���DQG�WKH�(8�&RXQFLO�RI�0LQLVWHUV�������
CO2 emissions: baseline 1990-2020 and Kyoto commitments
(anthropogenic EMISSIONS excluding, land use change and forestry)

CO2 baseline emissions Commitments Kyoto 97

1990 2000 2010 2020
Reduction 

commitments Target 2010
Reduction 
to baseline

Reduction 
domestic

countries/region mil. t CO2 mil. t CO2 mil. t CO2 mil. t CO2 % 1990 % baseline mil. t CO2 mil. t CO2 mil. t CO2

ANNEX I 13674 13456 16432 -5% -21% 13052 -3380 -2366
OECD 10260 10721 12069 13166 -5% -20% 9710 -2359 -1652
Western Europe 3370 3486 3507 3764 -8% -8% 3242 -266 -186

Austria 59 66 61 63 -13% -16% 51 -10 -7
Belgium 113 125 131 142 -5% -18% 107 -24 -17
Denmark 52 54 52 50 -13% -13% 45 -7 -5
Finland 54 70 64 65 0% -15% 54 -10 -7
France 367 398 410 425 0% -11% 367 -43 -30
Germany 1014 917 854 847 -13% 3% 879 25 17
Greece 82 95 123 148 30% -13% 107 -16 -11
Iceland 2 2 3 3 10% -20% 2 -1 0
Ireland 31 37 41 45 15% -13% 35 -5 -4
Italy 429 482 486 541 -4% -15% 413 -73 -51
Luxembourg 11 8 10 10 -16% -5% 10 0 0
Netherlands 168 168 170 170 -5% -7% 159 -11 -8
Norway 36 40 45 47 1% -20% 36 -9 -6
Portugal 42 54 62 65 40% -5% 59 -3 -2
Spain 227 277 291 335 17% -9% 266 -25 -18
Sweden 61 64 64 81 5% 0% 64 0 0
Switzerland 45 44 46 45 -8% -9% 41 -4 -3
United Kingdom 577 587 595 682 -5% -8% 546 -49 -34

North America (NA) 5420 5673 6850 7628 -7% -26% 5045 -1805 -1263
USA 4957 5163 6300 7000 -7% -27% 4610 -1690 -1183
Canada 463 510 550 628 -6% -21% 435 -115 -81

Pacific (PAC) 1469 1562 1712 1774 -3% -17% 1423 -289 -202
New Zealand 25 30 32 34 0% -20% 25 -7 -5
Australia 289 333 370 400 8% -16% 312 -58 -41
Japan 1155 1200 1310 1340 -6% -17% 1086 -224 -157

EIT 3414 2735 4363 -2% -23% 3342 -1021 -714
Bulgaria 83 70 -8% 76 76 53
Czech Republic 166 136 -8% 153 153 107
Estonia 38 20 -8% 35 35 24
Hungary 72 69 -6% 67 67 47
Latvia 23 17 -8% 21 21 15
Poland 415 397 -6% 390 390 273
Romania 171 -8% 157 157 110
Russian Federation 2389 1978 0% 2389 2389 1672
Slovakia 58 49 -8% 54 54 38

Non-ANNEX I 7920 13306

India 545 2972
China 1976 3226 4363 6049
Uzbekistan (1995) 99
Other Central Asian 259
States (Kazakhstan,
Kyrgyz Republic,
Tajikistan, Turkmeni-
stan)
Others 

TOTAL World 21594 26762 34460

6RXUFHV��,3&&�������,3&&�������,1)5$6�������DQG�81)&&&�����
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����� 0DUJLQDO�$EDWHPHQW�&RVWV��0$&�

(PSLULFDO�DQG�WKHRUHWLFDO�HVWLPDWHV�RI�PDUJLQDO�DEDWHPHQW�FRVWV�YDU\�ZLGHO\�E\�VRXUFH�DQG
PRGHO�VLPXODWLRQ��(VWLPDWHV�RI�0$&�JHQHUDOO\�LQFUHDVH�ZLWK�WKH�SHUFHQWDJH�OHYHO�RI�UHGXFWLRQ�
DQG�WKH\�DUH�KLJK�LQ�WKH�LQGXVWULDOL]HG�FRXQWULHV��DQG�ORZHU�LQ�WKH�(,7V��ORZHVW�LQ�'&V�
7DEOH�����V\QWKHVL]HV�UHVXOWV�IURP�GLIIHUHQW�PRGHOV�DQG�IURP�GLIIHUHQW�HPSLULFDO�VWXGLHV��,W�JLYHV
YDOXHV�IRU�DYHUDJH��KLJK��DQG�ORZ�HVWLPDWHV�PDUJLQDO�DEDWHPHQW�FRVWV��0$&��LQ�GLIIHUHQW�UHJLRQV
DQG�FRXQWULHV��)LJXUH�����VKRZV�UHJLRQDO�FXUYHV�WKDW�FRUUHVSRQG�WR�WKH�GDWD�LQ
7DEOH������)RU�H[DPSOH��:HVWHUQ�(XURSH·V������EDVHOLQH�LV����DERYH������HPLVVLRQV��1RWH�WKDW
0$&V�WHQG�WR�YDU\�PRUH�EHWZHHQ�FRXQWULHV�WKDQ�EHWZHHQ�UHJLRQV�

)LJXUH����� 0DUJLQDO�&2��HPLVVLRQV�DEDWHPHQW�FRVWV�IRU�WKH�IRXU�$QQH[���UHJLRQV�RI�LQWHUHVW�FRPSDUHG
WR�EDVHOLQH�HPLVVLRQV�����

6RXUFHV��VHH
7DEOH������(,7�FRXQWULHV�KDYH�WKH�ORZHVW�0$&��1RUWK�$PHULFD�KDV�WKH�KLJKHVW�0$&�GXH�WR�WKH�KLJKHVW�LQFUHDVH�RI�WKH
EDVHOLQH�HPLVVLRQV�

7KH�QXPEHUV�LQ�)LJXUH�����FDQ�EH�H[SODLQHG�DV�IROORZV��H�J��IRU�:HVWHUQ�(XURSH�
���7KH�EDVHOLQH�HPLVVLRQV�IRU�:HVWHUQ�(XURSH�LQFUHDVH�E\����EHWZHHQ������DQG������
)XUWKHUPRUH��.\RWR�FRPPLWV�:HVWHUQ�(XURSH�WR�DQ�DGGLWLRQDO����FXW��7KXV��WKH�FRPPLWPHQW
UHSUHVHQWV�����EHORZ�EDVHOLQH�
���)ROORZLQJ�WKH�PRGHO�DVVXPSWLRQV��IURP�WKH�WRWDO�RI�DQ�����FRPPLWPHQW�������RU�DERXW����RI
WKH�HPLVVLRQV�VKRXOG�EH�UHGXFHG�GRPHVWLFDOO\��ZKLOH����FDQ�EH�IXOILOOHG�E\�RIIVHW�WUDGH��7KH�0$&
RI�WKH�ILUVW�WUDGDEOH�WRQQH�RI�&2��LV�HVWLPDWHG�DW����86'�W
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���,I�DOO�UHGXFWLRQ�FRPPLWPHQWV�KDG�WR�IXOILOOHG�E\�GRPHVWLF�UHGXFWLRQV��WKH�0$&�RI�:HVWHUQ
(XURSH�ZRXOG�EH����86'��7KLV�YDOXH�LV�HTXDO�WR�WKH�KLJKHVW�ZLOOLQJQHVV�WR�SD\�IRU�RIIVHW�WUDGH��

7DEOH����� 0DUJLQDO�DEDWHPHQW�FRVWV��0$&��RI�&2��HPLVVLRQV�ZLWK�UHVSHFW�WR������

Commitments Kyoto 97 Marginal Abatement Costs
Reduction 

commitments
Target 
2010

Reduction 
baseline low medium high

Main 
scenario

countries/region % 1990 % baseline mil. t CO2 mil. t CO2 $ / t CO2 $ / t CO2 $ / t CO2 $ / t CO2

ANNEX I -5% -21% 13052 -3380
OECD -5% -20% 9710 -2359
Western Europe -8% -8% 3242 -266 25 2 70 5 48

Austria -13% -16% 51 -10
Belgium -5% -18% 107 -24 31 1 80 4 100 3 70
Denmark -13% -13% 45 -7 4 1

Finland 0% -15% 54 -10 40 3

France 0% -11% 367 -43 0 1

Germany -13% 3% 879 25 0 3 12 1 6
Greece 30% -13% 107 -16 179 1 179
Iceland 10% -20% 2 -1
Ireland 15% -13% 35 -5
Italy -4% -15% 413 -73 170 3 331 1 251
Luxembourg -16% -5% 10 0
Netherlands -5% -7% 159 -11 1 3 25 4 352 1 126
Norway 1% -20% 36 -9 95 3 >170 6 95
Portugal 40% -5% 59 -3
Spain 17% -9% 266 -25 1227 1 800
Sweden 5% 0% 64 0 110 3 170 4 140
Switzerland -8% -9% 41 -4 25 3 160 4 93
United Kingdom -5% -8% 546 -49 10 1 10

North America (NA) -7% -26% 5045 -1805 62
USA -7% -27% 4610 -1690 16 2 110 3 63
Canada -6% -21% 435 -115 40 3 140 4 60

Pacific (PAC) -3% -17% 1423 -289
New Zealand 0% -20% 25 -7
Australia 8% -16% 312 -58
Japan -6% -17% 1086 -224 41 2 55

EIT -2% -23% 3342 -1021 6 2 6
Bulgaria -8% 76 9 6 9
Czech Republic -8% 153
Estonia -8% 35
Hungary -6% 67
Latvia -8% 21
Poland -6% 390 10 6 10
Romania -8% 157
Russian Federation 0% 2389
Slovakia -8% 54

1 Crash Programme, CEC DG XII JOULE (1991): Cost effectiveness analysis of CO2-reduction options: Synthesis report, 
Report for the CEC CO2 Crash Programme, CEC, Brussels.

2 GREEN (OECD 1994)

3 Jepma 1997a

4 Krom et al. 1996 (ETSAP-study)

5 IEA (Econ 1996/58)

6 Econ 1996/58, corresponding reduction unknown

7 Jepma C. 1997b, in JIQ Vol. 3/4, Dec. 97

7KH�PDUJLQDO�DEDWHPHQW�FRVW�GDWD�UHSUHVHQW�D�VLJQLILFDQW�VRXUFH�RI�FRQVWHUQDWLRQ�DQG�XQFHUWDLQW\
IRU�SURMHFWLRQV��'HSHQGLQJ�RQ�WKH�HFRQRPLF�PRGHOV��0$&V�FDQ�GLIIHU�ZLGHO\��7KHUHIRUH��ZH
FRPSLOHG�WKH�ILJXUHV�IURP�GLIIHUHQW�VRXUFHV�DQG�ZH�TXDOLILHG�WKHP�DV�ORZ��PHGLXP�DQG�KLJK�FRVW
FDOFXODWLRQV��7KH�ODVW�FROXPQ�LQ�7DEOH�����VKRZV�WKH�PLG�OHYHO�0$&V��ZKLFK�SURYLGHG�WKH�EDVH
FRVW�GDWD�IRU�WKH�IROORZLQJ�PDUNHW�VLPXODWLRQV�
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����� 7UDQVDFWLRQ�&RVWV

:H�XVH�WKH�H[SHULHQFHV�IURP�DFWXDO�$,-�SLORW�SURMHFWV�WR�FDOFXODWH�WKH�LQFUHPHQWDO�FRVWV�UHODWHG�WR
WKH�DGPLQLVWUDWLRQ�RI�-,�SURMHFWV��(&21�HVWLPDWHG�WKH�FRVW�UHODWHG�WR�IHDVLELOLW\�VWXGLHV��IROORZ�XS
DQG�HYDOXDWLRQ�RI�WKH�SURMHFW�DW���WR����RI�WKH�WRWDO�SURMHFW�FRVWV��2WKHU�HVWLPDWHV�UDQJH�IURP����
XS�WR������(&21��������7KH�WUDQVDFWLRQ�FRVWV�ZLOO�OLNHO\�EH�UHODWLYHO\�KLJKHU�GXULQJ�WKH�ILUVW�IHZ
\HDUV��DQG�GHFUHDVH�DV�OHDUQLQJ�LQFUHDVHV�HIILFLHQF\��7R�VLPSOLI\�WKH�PRGHO�VLPXODWLRQV��ZH
DVVXPH�WUDQVDFWLRQ�FRVWV�RI�����RI�WKH�SURMHFW�FRVWV��7KH�LPSOLFDWLRQV�RI�WKLV��DQG�RWKHU�
DVVXPSWLRQV�DUH�GLVFXVVHG�LQ�VHFWLRQ�����

��� 2SWLRQV�IRU�0DUNHW�2UJDQLVDWLRQ

����� (PLVVLRQV�$OORZDQFH�7UDGLQJ��$7��DQG�-,�&UHGLW�7UDGLQJ��&7�

8OWLPDWHO\��FRQFUHWH�SURMHFWV�UHSUHVHQW�WKH�SK\VLFDO�EDVLV�IRU�DQ\�PDUNHW�ZLWK�*+*�UHGXFWLRQ
SURGXFWV��+RZHYHU��D�YDULHW\�RI�LQVWLWXWLRQDO�IRUPV�H[LVWV�WR�VWUXFWXUH�DQG�RUJDQL]H�WKLV�PDUNHW�
7KH�IXQGDPHQWDO�FDWHJRULHV�WR�GLVWLQJXLVK�EHWZHHQ�DUH�����&2��HPLVVLRQV�DOORZDQFH�WUDGLQJ��$7�
YV������-,�EDVHG�&2��RIIVHW�FUHGLW�WUDGLQJ��&7��

(PLVVLRQV�DOORZDQFHV�FDQ�EH�WUDGHG�E\�LQGLYLGXDO�HPLWWHUV�H[�DQWH�DJDLQVW�WKH�UHDOL]DWLRQ�RI
UHGXFWLRQ�SURMHFWV��,Q�WKLV�V\VWHP��WKH�IXOO�YROXPH�RI�HPLVVLRQV�DOORZDQFHV��ZKLFK�LV�OLPLWHG�E\�D
SROLF\�GHFLVLRQ��LV�SXW�RQ�WKH�PDUNHW�E\�D�FHQWUDO��ZHOO�RUJDQL]HG��DXWKRUL]HG��DQG�UHVSRQVLEOH
WUDGLQJ�DJHQF\��7KH�PRVW�FULWLFDO�DVSHFW�RI�HVWDEOLVKLQJ�DQ�DOORZDQFH�WUDGLQJ�V\VWHP�LV�WKH�LQLWLDO
DOORFDWLRQ�RI�HPLVVLRQV�ULJKWV��EHFDXVH�RI�LWV�IDU�UHDFKLQJ�LPSOLFDWLRQV�IRU�WKH�GLVWULEXWLRQ�RI
ZHDOWK��)RU�H[DPSOH��H[LVWLQJ�HPLWWHUV�DUH�KHDYLO\�SULYLOHJHG�XQGHU�DQ\�NLQG�RI�JUDQGIDWKHULQJ
SULQFLSOH�

&RQWUDU\�WR�WKLV�GLIILFXOW\��RIIVHW�FUHGLW�WUDGLQJ��&7��FDQ�RQO\�WDNH�SODFH�RQ�WKH�EDVLV�RI��DQG�H[
SRVW�WR��FRQFUHWH�&2�

��HPLVVLRQV�UHGXFWLRQ�SURMHFWV��7KH�FODLPHG�RU�DFWXDO��HPLVVLRQV�UHGXFWLRQ�RI
WKHVH�SURMHFWV�PXVW�KDYH�EHHQ�YHULILHG�DQG�FHUWLILHG�E\�RIILFLDOO\�DXWKRUL]HG�SURFHGXUHV��,Q�WKLV
FDVH��WKH�PDUNHW�YROXPH�RI�WUDGDEOH�FUHGLWV�EXLOGV�XS�RQO\�VORZO\�RYHU�WLPH��LQ�DFFRUGDQFH�ZLWK
WKH�YROXPH�RI�SURMHFWV�FHUWLILHG��$Q�RYHUYLHZ�RI�WKH�GLIIHUHQFHV�EHWZHHQ�$7�DQG�&7�LV�JLYHQ�LQ
&KDSWHU���RI�WKLV�UHSRUW�

-,�LV�FOHDUO\�DPHQDEOH�WR�FUHGLW�WUDGLQJ��DV�LW�GRHV�QRW�UHTXLUH�QDWLRQDO�LQWHUQDWLRQDO�DJUHHPHQWV
IRU�DOORZDQFH�WUDGLQJ�VFKHPHV��$OVR��HYHQ�ZLWKLQ�&7�VFKHPHV��FOHDULQJ�KRXVH�RU�PDUNHW
IDFLOLWDWLQJ�LQVWLWXWLRQV�ZKLFK�EX\�DQG�VHOO�FUHGLWV�IURP�PDQ\�LQGLYLGXDO�SURMHFWV³DQG�ZKLFK
WKHUHE\�PDQDJH�D�ZKROH�SRUWIROLR�RI�SURMHFWV³FDQ�SOD\�D�XVHIXO�UROH�LQ�ORZHU�WUDQVDFWLRQ�FRVWV
DQG�ULVNV�IRU�WKH�LQGLYLGXDO�PDUNHW�SOD\HU��VXFK�DV�D�ILUP�RU�JRYHUQPHQW���7KH�:RUOG�%DQN��IRU
H[DPSOH��KDV�WDNHQ�VXFK�DQ�LQLWLDWLYH�ZLWK�WKH�LWV�´3URWRW\SH�&DUERQ�)XQGµ�XQGHU�WKH�*OREDO
&DUERQ�,QLWLDWLYH�

:KLOH�WKLV�UHSRUW�IRFXVHV�RQ�-,�UHODWHG�&7��DQ�$7�VFKHPH��FRXOG�LQ�SULQFLSOH�FRH[LVW�ZLWK�&7�
)XUWKHUPRUH��&7�FRXOG�EH�D�OHDUQLQJ�DQG�´EX\�LQµ�SKDVH�LQWR�D�IXWXUH�$7�VFKHPH��7KLV�DSSURDFK
LV�ORJLFDO�EHFDXVH�WKH�HVWDEOLVKPHQW�RI�D�IXOO�DOORZDQFH�WUDGLQJ�VFKHPH�RQ�DQ�LQWHUQDWLRQDO�OHYHO
LV��ERWK�SUDFWLFDOO\�DQG�SROLWLFDOO\��PXFK�PRUH�GLIILFXOW��7KLV�LV�EHFDXVH�DQ�$7�SUHVHQWV�D�QXPEHU

                                                
7 Or - more generally - GHG.
8 In principle, not only verified, actual reductions can be traded as credits, but also
intermediary products such as preliminary or detailed projects, accepted projects etc.
Intermediary products with higher uncertainties - such as preliminary projects - will catch lower
market prices because of the higher risks involved.
9 With a subset of Annex 1 countries participating.
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RI�VSHFLILF�PHWKRGRORJLFDO��VXFK�DV�FRPSOLDQFH�DQG�VDQFWLRQ�PHFKDQLVPV��EDQNLQJ��DQG
ERUURZLQJ��2Q�WKH�RWKHU�KDQG��SURMHFW�EDVHG�-,�FUHGLW�WUDGLQJ�FDQ�EH�VWDUWHG�DW�VPDOO�VFDOH�DQG
H[SDQG�JUDGXDOO\��2QFH�WKH�-,�PDUNHW�LV�DPHQDEOH�WR�EURDG�DSSOLFDWLRQ��$7�FRXOG�EH
VXSHULPSRVHG�RQ�&7��(YHQWXDOO\��$7�FRXOG�HYHQ�VXSHUVHGH�&7�DV�WKH�SULPDU\�PHWKRG�IRU
HPLVVLRQV�WUDQVIHU�

����� 3UHUHTXLVLWH��&RPSOLDQFH�DQG�6DQFWLRQ�0HFKDQLVPV

&RPSOLDQFH�DQG�VDQFWLRQ�PHFKDQLVPV�DUH�D�SUHUHTXLVLWH�IRU�WKH�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI
ERWK�DOORZDQFH�WUDGLQJ�DQG�FUHGLW�WUDGLQJ��$Q�LQGLYLGXDO�ILUP��RU�QDWLRQDO�JRYHUQPHQW��LQ�DQ
2(&'�LQYHVWRU�FRXQWU\�PXVW�KDYH�DQ�LQFHQWLYH�WR�LQYHVW�LQ�-,�SURMHFWV�LQ�D�KRVW�FRXQWU\��%\�WKH
UDWLRQDOH�RI�WKH�-,�FRQFHSW��WKDW�LQFHQWLYH�LV�WKDW�PDNLQJ�WKLV�LQYHVWPHQW�ZLOO�EH�FKHDSHU�WKDQ
UHGXFLQJ�WKH�VDPH�DPRXQW�RI�*+*�GRPHVWLFDOO\��1HYHUWKHOHVV��LW�PXVW�EH�FOHDU�WKDW�WKH�GR�
QRWKLQJ�DOWHUQDWLYH�ZRXOG�EH�DVVRFLDWHG�ZLWK�VDQFWLRQV��VXFK�DV�QDWLRQDO�&2��WD[HV�RU�HTXLYDOHQW
PHDVXUHV��WKDW�DUH�PRUH�FRVWO\�WKDQ�PHHWLQJ�REOLJDWLRQV�ZLWK�-,�LQYHVWPHQWV�

����� 7\SRORJ\�RI�'HVLJQ�3DUDPHWHUV

$Q\�V\VWHP�RI�$7�RU�&7�PXVW�EH�GHILQHG�LQ�WHUPV�RI�NH\�GHVLJQ�SDUDPHWHUV��VWUXFWXUHG�ZLWKLQ�D
KLHUDUFK\�RI�YDULDEOHV�DW�WKH�LQWHUQDWLRQDO�DQG�QDWLRQDO�OHYHO�

���������+LHUDUFK\�2I�&RPPLWPHQWV

�� ,QWHUQDWLRQDO����81)&&&�&23��VXFK�DV�.\RWR��QHJRWLDWHV�DQG�GHFLGHV�RQ
D� *OREDO�UHGXFWLRQ�WDUJHWV������¥������FRPSDUHG�WR������DQG�RU�EDVHOLQH�SHUVSHFWLYH�
E� 1DWLRQDO�FRPPLWPHQWV�FRQWULEXWLQJ�WR�WKH�JOREDO�WDUJHW�RU�FULWHULD��UXOHV�IRU�VXFK

FRPPLWPHQWV��DQG�SRVVLEO\�FRXQWU\�VSHFLILF�GLIIHUHQWLDWLRQ�RI�VXFK�FRPPLWPHQWV
�3DWHUVRQ��*UXEE�������81)&&&�������

�� 1DWLRQDO����(DFK�FRXQWU\�GHILQHV�LWV�ZD\�WR�IXOILOO�LWV�FRPPLWPHQW�E\�PHDVXUHV�VXFK�DV�
D� $�*+*�WD[�V\VWHP
 E� $�GRPHVWLF�DOORZDQFH� WUDGLQJ�V\VWHP��*RYHUQPHQW�DOORFDWHV�RU�DXFWLRQV� �SDUW�RI�
WKH�HPLVVLRQV�SHUPLWV�
F� *RYHUQPHQW�SURJUDPV
G� $SSO\LQJ��DQG�HQIRUFLQJ��HPLVVLRQV�VWDQGDUGV

$�VHW�RI�VDQFWLRQV�PXVW�H[LVW�DQG�EH�DSSOLHG�LQ�HYHU\�V\VWHP��,QVWUXPHQWV��D��DQG��E��DERYH�
WRJHWKHU�ZLWK�UHODWHG�HQIRUFHPHQW�PHDVXUHV��DUH�H[DPSOHV�RI�VXFK�PDUNHW�EDVHG�LPSOHPHQWDWLRQ
V\VWHPV��,Q�WKH�$7�RSWLRQ��VDQFWLRQV�PXVW�EH�DYDLODEOH�DQG�HQIRUFHG�IRU�FDVHV�ZKHUH�DFWXDO
HPLVVLRQV�UHPDLQ�KLJKHU�WKDQ�DFTXLUHG�DOORZDQFHV��,I�WKHVH�DOORZDQFHV�DUH�WUDGHG�DW�WKH�IXHO
SXUFKDVH��LQSXW��OHYHO��WKH�SULFHV�IRU�WKH�DOORZDQFHV�ZLOO�ULVH��RU�IDOO��XQWLO�GHPDQG�DQG�VXSSO\�RI
DOORZDQFHV�EDODQFH��7KH�G\QDPLFV�RI�WKLV�SURFHVV�DUH��KRZHYHU��OLWWOH�NQRZQ��DQG�SULFHV�PD\
UHDFW�YHU\�VHQVLWLYHO\�WR�FKDQJHV�LQ�WKH�TXDQWLW\�RI�HPLVVLRQV�DOORZDQFHV�LVVXHG�

6XFK�D�KLHUDUFKLFDO�VFKHPH�RI�FRPPLWPHQWV�PXVW�EH�GHILQHG�IRU�DQ\�*+*�-,�$,-�RU�$7�WUDGH
RSWLRQ��)RU�H[DPSOH��ZKLFK�SDUWLHV�DUH�HOLJLEOH�IRU�WUDGLQJ��JRYHUQPHQWV��VHFWRUV��RU�LQGLYLGXDO
ILUPV��PXVW�EH�FODULILHG��7KH�FUHGLWLQJ�VFKHPH�UXOHV�WKHQ�VSHFLI\�LQWHU�DOLD�ZKLFK�SDUWV�RI�D�SDUW\·V
FRPPLWPHQW��JRYHUQPHQW�RU�ILUP��FDQ�EH�WUDGHG�DQG�ZKLFK�PXVW�EH�IXOILOOHG�GRPHVWLFDOO\�
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������� 0DFUR�6FHQDULR�'HVLJQ�3DUDPHWHUV

$W�WKH�PDFUR�OHYHO��WKH�PDUNHW�VFHQDULR�FDQ�EH�GHILQHG�E\�WKH�IROORZLQJ�VHW�RI�GHVLJQ�SDUDPHWHUV�

��� �&RPPLWPHQWV
7KH�UHODWHG�FRXQWU\�VSHFLILF�FRPPLWPHQWV�DFFRUGLQJ�WR�&23���DUH�GHWDLOHG�LQ�WKH�.\RWR
3URWRFRO���

��� �)RUPV�RI�WUDGLQJ�DOORZHG
%DVLFDOO\��&23���DOORZHG�-,�FUHGLW�WUDGLQJ�DPRQJ�$QQH[���FRXQWULHV��7KH�&'0��KRZHYHU�
SURYLGHV�IOH[LELOLW\�IRU�WKH�YROXQWDU\�SDUWLFLSDWLRQ�RI�GHYHORSLQJ�FRXQWULHV�DV�ZHOO��7KH
IROORZLQJ�OLVW�VKRZV�DQ�RYHUYLHZ�RI�VRPH�GLIIHUHQW�SRVVLELOLWLHV�
���$,-�-,��RIIVHWV�FUHGLWLQJ��RQO\�SURMHFW�OHYHO�
���&UHGLW�WUDGLQJ�XQGHU�WKH�&'0�PHFKDQLVP
���7UDGLQJ�&DUERQ�(PLVVLRQV�(QWLWOHPHQWV��7&((���

��� �*HRJUDSKLF�H[WHQVLRQ�RI�WUDGLQJ
���RQO\�2(&'
���RQO\�$QQH[����L�H� 2(&'�DQG (,7�FRXQWULHV�
3.  JOREDO��81)&&&���LQFOXGLQJ�1RQ�DQQH[���FRXQWULHV�WKURXJK�&'0�

��� �7UDGLQJ�SDUWLHV
���LQGLYLGXDO�FRUSRUDWLRQV��QRW�IRUHVHHQ�LQ�WKH�.\RWR�SURWRFRO�
���JRYHUQPHQWV

��� �&UHGLWLQJ�UXOHV�DQG�UHVWULFWLRQV
���QR�UHVWULFWLRQV��IXOO�FUHGLWLQJ�RI�RIIVHWV
���OLPLWHG�UHVWULFWLRQV��RQO\�D�VSHFLILHG�SHUFHQWDJH�RI�REOLJDWLRQV�LV�WUDGDEOH��H�J�������DV
DVVXPHG�LQ�WKLV�UHSRUW�
���QR�FUHGLWLQJ�RI�RIIVHWV��1R�ORQJHU�UHOHYDQW�DIWHU�.\RWR�

��� �(QIRUFHPHQW�LQVWUXPHQWV
��&2��RU�HQHUJ\�WD[��XQLIRUP�LQWHUQDWLRQDO�RU�QDWLRQDO��LQGLYLGXDO
��'RPHVWLF�UXOHV�IRU�WDUJHW�DOORFDWLRQ�DQG�QDWLRQDO�WUDGLQJ�VFKHPH�

7DEOHV�����DQG�����VKRZ�D�W\SRORJLFDO�IUDPHZRUN�IRU�WKH�PDMRU�LQVWLWXWLRQDO��RUJDQL]DWLRQDO
GHVLJQ�SDUDPHWHUV�DW�WKH�PDFUR�DQG�PLFUR�OHYHOV�

                                                
10 The timing of actual GHG abatement activities over the relevant period 2000 to 2012 is a
market parameter, which is influenced by UNFCCC rules on whether CDM and/or JI offsets
before 2008 can be counted (banked) for the commitment period 2008/2012.
11 TCEE or EAT (Emissions Allowance Trading)
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7DEOH������0LFUR�GHVLJQ�SDUDPHWHUV��DFWRUV�LQYROYHG�DQG�UHVSRQVLELOLWLHV

$FWRUV�LQYROYHG 5HVSRQVLELOLWLHV���FRPSHWHQFLHV���DFWLYLWLHV

���
,GHQWLW\
LQYHVW�
PHQW
RSSRU�
WXQLWLHV

���
(VWDEOLVK
EDVHOLQH

���
&DOFXODWH
SURMHFW
FRVW�0$&
DQG
YROXPH�RI
RIIVHW

���
$UUDQJH
IRU�RIIVHW
GHDO

���
&HUWLILFD�
WLRQ�RI
�����6L]H
RI�RIIVHW

���
6DOHV�RI
RIIVHW

���
9HULIL�
FDWLRQ
RI
RIIVHW

���
�����

&RXQWULHV�
JRYHUQPHQWV�
•�,QYHVWRU
&RXQWULHV��::(�
1$��3$&�

•�+RVW�&RXQWULHV
�(,7V�

�•�1RQ�DQQH[��
&RXQWULHV

&RPSDQLHV�IURP�
•�,QYHVWRU
&RXQWULHV��:(�
1$��3$&�

•�+RVW�&RXQWULHV
�(,7�
•�1RQ�DQQH[��
&RXQWULHV

,QWHUPHGLDU\
�EURNHU��IXQG�

9HULILHU

0RQLWRU
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7DEOH����� ,QVWLWXWLRQDO�RUJDQL]DWLRQDO�VHW�XS

6FHQDULR�FODVV�,��VWURQJ�FRPPLWPHQWV��

��� ��� ���

6FHQDULR *HRJUDSKLF�H[WHQW &UHGLW�WUDGLQJ

SDUWLFLSDQWV

&UHGLWLQJ�UXOHV

$�

0DLQ�VFHQDULR

$QQH[�� JRYHUQPHQWV�RQO\ ����FUHGLWLQJ�IURP

UHGXFWLRQ�WR�EDVHOLQH

$� (XURSH��:(�(,7�

$� 81)&&&

%� $QQH[�� FRPSDQLHV�DQG

JRYHUQPHQWV

����FUHGLWLQJ�IURP

UHGXFWLRQ�WR�EDVHOLQH

%� (XURSH��:(�(,7�

%� 81)&&&

&� $QQH[�� IXOO�FUHGLWLQJ

������� $FWRU�5HODWHG�6FHQDULR�'HVLJQ�3DUDPHWHUV�$W�-,�3URMHFW�/HYHO

7DEOH�����VKRZV�WKH�UHOHYDQW�PLFUR�OHYHO�SDUDPHWHUV�IRU�-,��6HH�DOVR�$UTXLW�1LHGHUEHUJHU��������LQ
FRQWUDVW�WR�WKH�PDFUR�SDUDPHWHUV�OLVWHG�XQGHU���������DERYH��7KH�WDEOH�VKRZV�WKH�GHWDLOV�DERXW
ZKLFK�DFWRUV�PD\�KDYH�ZKLFK�UHVSRQVLELOLW\�DW�DQ�LQGLYLGXDO�$,-�-,�SURMHFW�OHYHO��7KHVH
SDUDPHWHUV�DUH�UHOHYDQW�IRU�-,�RQO\��QRW�IRU�$7��

����� 3RVVLEOH�0DUNHW�6FHQDULRV

%\�FRPELQLQJ�WKH�GHVLJQ�SDUDPHWHUV�GHVFULEHG�XQGHU�VHFWLRQ���������DQG����������GLIIHUHQW�PDUNHW
RUJDQL]DWLRQ�VFHQDULRV�FDQ�EH�GHYHORSHG��7DEOH�����JLYHV�D�W\SRORJLFDO�RYHUYLHZ�RI�WKH�PDLQ
UHOHYDQW�VFHQDULRV��'XH�WR�WKH�UHODWLYH�RSHQQHVV�RI�PDQ\�SDUWV�RI�WKH�.\RWR�SURWRFRO��DOO�$�
VFHQDULRV�VKRZQ�LQ�7DEOH�����VKRXOG�EH�SRVVLEOH��6FHQDULRV�%�DQG�&��ZKLFK�LQFOXGH�WKH�GLUHFW
SDUWLFLSDWLRQ�RI�SULYDWH�OHJDO�HQWLWLHV��ILUPV���DUH�QRW�FRYHUHG�XQGHU�WKH�.\RWR�SURWRFRO��,Q�WKH
QXPHULFDO�DQDO\VLV��ZH�IRFXV�RQ�VFHQDULR�$���DQG�VSHFLI\�D����WR�����VSOLW�RI�WKH�UHGXFWLRQ
FRPPLWPHQWV�EHWZHHQ�GRPHVWLF�UHGXFWLRQ�DQG�-,��RU�$7��WUDGLQJ��VHH�VHFWLRQ��������

����� ,QVWLWXWLRQDO�DQG�2UJDQL]DWLRQDO�6WUXFWXUH

D� 0DLQ�VFHQDULR��$�

                                                
12 As outlined above we focus on “strong” commitments.
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)RU�WKH�QXPHULFDO�DQDO\VLV�RI�WKH�RIIVHW�PDUNHW�SRWHQWLDOV�DQG�WKHLU�DVVRFLDWHG�ILQDQFLDO�IORZV�
ZH�DVVXPH�D�UHODWLYHO\�UHVWULFWHG�-,�UHJLPH�DW�WKH�EHJLQQLQJ�EDVHG�RQ�VFHQDULR�$��ZLWK�WKH
IROORZLQJ�UHVWULFWLRQV�
�����2QO\�*RYHUQPHQWV�RI�$QQH[���FRXQWULHV�SDUWLFLSDWH
� 2QO\�����RI�WKH�UHGXFWLRQ�FRPPLWPHQWV��2(&'��DUH�DOORZHG�IRU�-,��ZLWK�IXOO�FUHGLW�DW
SURMHFW�OHYHO

E� 6XSUD�5HJLRQDO�EXEEOH�VSOLW�VFHQDULR�QRW�FRQVLGHUHG
7KH�SUHVHQW�QXPHULFDO�DQDO\VLV�GRHV�QRW�FRQVLGHU�D�SRVVLEOH�VSOLW�VFHQDULR�RI�WKH�-,�FRRSHUDWLRQ
LQ�ZKLFK�WZR�VXSUDQDWLRQDO�EXEEOH�FRQFHSWV�PLJKW�EH�FUHDWHG�VHSDUDWHO\��)RU�H[DPSOH��RQH
WUDGLQJ�UHJLPH�QHJRWLDWHG�EHWZHHQ�WKH�86$�DQG�5XVVLD�8NUDLQH�ZDV�WR�FDSWXUH�WKH�H[SHFWHG
QRQ�UHVWULFWLYH�DQG�ORZ�FRVW��´KRW�DLUµ��HPLVVLRQV�DOORZDQFHV�DYDLODEOH�LQ�WKH
5XVVLDQ�8NUDLQLDQ�FRPPLWPHQWV��7KH�VHFRQG�EXEEOH�LQ�WKLV�VFHQDULR�ZRXOG�EH�D�-,�VFKHPH
EHWZHHQ�(8��:HVWHUQ�(XURSH��DQG�WKH�&((&V��LQFOXGLQJ�6ORYDNLD�

F� 7KH�LQWHUHVWV�RI�6ORYDNLD
,Q�RUGHU�IRU�WKH�6ORYDN�5HSXEOLF�WR�EHFRPH�D�GH�IDFWR�KRVW�FRXQWU\�ZLWK�D�VXSSO\�RI�SHUKDSV����
WR�����PLOOLRQ�WRQV�RI�&2���SHULRG����\HDUV��RI�SURMHFW�EDVHG�FUHGLWV��DQ�LQVWLWXWLRQDO�VWUXFWXUH
PXVW�EH�GHYHORSHG�DQG�LPSOHPHQWHG��7KH�6ORYDN�*RYHUQPHQW�GHVLUHV�D�IDYRUDEOH�SRVLWLRQ�IRU
QHJRWLDWLRQ�ZLWK�SRWHQWLDO�LQYHVWRU�FRXQWULHV��7R�WKLV�HQG��65�VKRXOG�LGHQWLI\�D�SLSHOLQH�RI
HFRQRPLFDOO\�DWWUDFWLYH�-,�SURMHFWV��UHOLDEO\�DQDO\]LQJ�WKHLU�SUREDEOH�FRVWV�DQG�UHGXFWLRQ
SRWHQWLDO�H[�DQWH��7KLV�VHULHV�RI�SRWHQWLDO�-,�SURMHFWV�PXVW�WKHQ�EH�LQFOXGHG�LQ�D�´VKRSSLQJ�OLVWµ
ZKLFK�FDQ�EH�RIIHUHG�IRU�UHDOL]DWLRQ�ZLWKLQ�D�IUDPHZRUN�RI�RQH��RU�PRUH��ELODWHUDO
JRYHUQPHQWDO�DJUHHPHQWV�ZLWK�LQWHUHVWHG�LQYHVWRU�FRXQWULHV�

$SDUW�IURP�WKH�DVVRFLDWHG�LPSURYHPHQWV�LQ�HQYLURQPHQWDO�TXDOLW\��RQH�RI�WKH�NH\�PRWLYDWLRQV�WR
WDNH�DQ�HDUO\��DFWLYH�UROH�LQ�-,�DFWLYLWLHV�LV�WKH�SURVSHFW�RI�DWWUDFWLQJ�VLJQLILFDQW�IRUHLJQ�LQYHVWPHQWV
DQG�PRGHUQ�WHFKQRORJ\�DQG�NQRZOHGJH��7KLV�DFWLRQ�LQ�WXUQ�UHTXLUHV�UHOLDEOH�DQG�HIILFLHQW
LPSOHPHQWDWLRQ�RI�WKH�QHFHVVDU\�LQVWLWXWLRQDO�LQVWUXPHQWV��LQFOXGLQJ
• LQWHUJRYHUQPHQWDO�DJUHHPHQWV
• SURMHFW�SODQ�YHULILFDWLRQ�DQG�DSSURYDO
• SURMHFW�OHYHO�RUJDQL]DWLRQDO�IUDPHZRUN�IRU�KRVW�LQYHVWRU�FRRSHUDWLRQ
• SURMHFW�LPSDFW�PRQLWRULQJ�YHULILFDWLRQ
• LQIRUPDWLRQ�V\VWHP�RQ�SURMHFW�RSSRUWXQLWLHV
• FUHGLW�DZDUG��UHSRUWLQJ��DQG�PDQDJHPHQW�V\VWHP
• ILQDQFLDO�IORZ�VFKHPHV��GRPHVWLF�OHYHO�
• UHJXODWLRQ�RU�JXLGHOLQHV�RQ�WKH�HVWDEOLVKPHQW�RI�EDVHOLQH�GDWD�DQG�IRU�FDOFXODWLQJ�QHW�FRVW�DQG

UHGXFWLRQV�DW�SURMHFW�OHYHO
• QDWLRQDO�OHYHO�VFKHPH�IRU�PRQLWRULQJ�PDQDJLQJ�QDWLRQDO�FRPPLWPHQW�DQG�GHYHORSPHQW�RI

*+*�LQYHQWRU\�

��� 0RQHWDU\�9DOXH�2I�*+*�0DUNHW�9ROXPHV

����� 0HWKRGRORJ\��7\SHV�RI�6LPXODWLRQ�0RGHO�DQG�(VWLPDWHV�)RU�0$&V

)LJXUH�����GHSLFWV�WKH�RYHUDOO�ORJLFDO�IUDPHZRUN�RI�TXDQWLWDWLYH�DQDO\VLV��7KH�SRWHQWLDO�IRU�*+*
RIIVHW�PDUNHW�YROXPHV�LV�VWURQJO\�LQIOXHQFHG�E\�WKH�GLIIHUHQFH�LQ�0$&V�EHWZHHQ�WKH�LQYHVWLQJ
�GHPDQG�VLGH��FRXQWULHV�DQG�WKH�KRVWLQJ��VXSSO\�VLGH��FRXQWULHV��6RPH�PDUNHW�YROXPH�HVWLPDWHV
DUH�DOUHDG\�DYDLODEOH�IURP�HDUOLHU�VWXGLHV�DQG�VLPXODWLRQV�ZLWK�FRPSOH[�HFRQRPLF�PRGHOV�VXFK�DV
*5((1�DQG�RWKHUV��2(&'��(76$3��&UDVK�&(&��(&21��:RUOG�%DQN���+RZHYHU��WKHVH�PRGHOV
ZHUH�UXQ�IRU�D�JLYHQ�VHW�RI�DVVXPSWLRQV�DQG�PDUNHW�VFHQDULRV�ZKLFK�DUH�QRW�NQRZQ�LQ�GHWDLO�DQG
GR�QRW�QHFHVVDULO\�FRLQFLGH�ZLWK�WKH�VFHQDULRV�GHILQHG�LQ�VHFWLRQ�����DERYH��7KH�PDLQ�GLIIHUHQFHV
LQ�WKH�HVWLPDWHG�0$&�YDOXHV�EHWZHHQ�WKH�GLIIHUHQW�PRGHOV�VWHP�IURP�GLIIHUHQW�DJJUHJDWLRQ
OHYHOV�DQG�DVVXPSWLRQV�DERXW�WKH�HFRQRP\�RI�WKH�HQHUJ\�V\VWHP��WKH�WHFKQRORJLFDO�GHYHORSPHQW
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DQG�DERXW�WKH�LQ��RU�H[FOXVLRQ�RI�WKH�UHVLGHQWLDO�DQG�WUDQVSRUW�VHFWRU��VHH�H�J��,3&&�6HFRQG
$VVHVVPHQW�5HSRUW��������$V�LW�WXUQV�RXW��WKH�0$&�YDOXHV�IURP�GLIIHUHQW�VRXUFHV�YDU\�ZLGHO\�
HVSHFLDOO\�RQ�WKH�GHPDQG�VLGH��L�H��LQ�WKH�2(&'�FRXQWULHV��VHH�)LJXUH�������:KLOH�VLPXODWLRQV�ZLWK
WKH�*5((1�PRGHO�VXJJHVW�0$&�YDOXHV�LQ�2(&'�FRXQWULHV�EHWZHHQ����DQG����86'�SHU�WRQQH�RI
&2��UHGXFHG³HYHQ�DW�UHGXFWLRQ�OHYHOV�RI���²�����UHODWLYH�WR�EDVHOLQHV�³PDQ\�RWKHU�HPSLULFDO
VWXGLHV�ILQG�0$&�YDOXHV�ZKLFK�H[FHHG�����86'�W�HYHQ�DW�UHODWLYHO\�PRGHVW�UHGXFWLRQ�OHYHOV��H�J�
-HSPD�������

)LJXUH������7\SLFDO�HPSLULFDO�UHVXOWV�IRU�0$&V�LQ�GLIIHUHQW�FRXQWULHV

6RXUFH��-HSPD�����E

%HFDXVH�RI�WKLV�ODUJH�YDULDWLRQ�LQ�0$&�YDOXHV��,1)5$6�KDV�EHJXQ�GHYHORSLQJ�D�VLPSOLILHG
HFRQRPLF�PRGHO�IRU�HVWLPDWLQJ�WKH�SRWHQWLDOV�RI�*+*�RIIVHW�WUDGH�YROXPHV��RI�UHODWHG�PRQHWDU\
YDOXHV�RI�EX\HUV·�DQG�VHOOHUV·�UHQWV��DQG�RI�WUDGHG�YROXPHV�DQG�ILQDQFLDO�IORZV�DPRQJ�HDFK�RI�WKH
IRXU�UHJLRQV�FRQVLGHUHG��VHH�$SSHQGL[�����7KH�UHVXOWV�RI�WKLV�DQDO\VLV�DUH�SUHVHQWHG�LQ�VHFWLRQ
������
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)LJXUH����� /RJLFDO�IUDPHZRUN�RI�DQDO\VLV�
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����� 5HVXOWV�RI�3RWHQWLDO�IRU�&UHGLW�0DUNHW�$QDO\VHV

8VLQJ�WKH�GDWD�IURP�7DEOHV�����DQG������WKH�PRGHO�HVWLPDWHV�WKH�SRWHQWLDO�GHPDQG�RI�LQGLYLGXDO
UHJLRQV�GLVFXVVHG�LQ�WKH�SUHYLRXV�FKDSWHU��7KH�DQDO\VLV�DVVXPHV�WKDW�2(&'�FRXQWULHV�PXVW�IXOILOO
����RI�WKHLU�UHGXFWLRQV��UHODWLYH�WR�WKH�EDVHOLQH��FRPPLWWHG�GRPHVWLFDOO\��DQG�RQO\�����FDQ�EH�-,�
WUDGHG��7KHVH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH������D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PRGHOLQJ
DSSURDFK�XVHG��DQG�$SSHQGL[���JLYHV�D�FRPSDULVRQ�RI�WKHVH�UHVXOWV�ZLWK�RWKHU�VWXGLHV�

7DEOH������'HPDQG�IRU�FUHGLW�WUDGLQJ�HVWLPDWLRQ�>0W@

3$& 1$ :( 2(&' (,7
������OHYHO ���� ���� ���� ����� ����
,QFUHDVH�WR������OHYHO ��� ��� �� ��� ���
�����EDVHOLQH�OHYHO ���� ���� ���� ����� ����
7DUJHW�LQ����� ���� ���� ���� ���� ����
1HHGHG�UHGXFWLRQ�IURP�WKH�����
OHYHO

�� �� �� �� ��

5HGXFWLRQ�WR������EDVHOLQH
������

��� ���� ��� ���� ����

5HGXFWLRQ�GRPHVWLF�����RI
UHGXFWLRQ�WR������EDVHOLQH

��� ���� ��� ����

5HGXFWLRQ�E\�-,�����RI
UHGXFWLRQ�UHODWHG�WR�����
EDVHOLQH

�� ��� ��� ���

0$&��>86'�W&2�@
ODVW�WRQQH�GRPHVWLF�UHGXFWLRQ
�WRWDO�UHGXFWLRQ�ZLWKRXW
WUDGLQJ�

�� �� �� �� �

ILUVW�WRQQH�-,�7UDGLQJ �� �� �� ��

����� '\QDPLFV�RI�0DUNHW�%XLOG�8S

7KH�UHVXOWV�RI�HTXLOLEULXP�DQDO\VLV�PRGHOLQJ�IURP�WKH�SUHYLRXV�VHFWLRQ�UHSUHVHQWV�WKH�PD[LPXP
SRWHQWLDO�WUDGH�YROXPH�XQGHU�WKH�DVVXPSWLRQ�WKDW�DOO�HFRQRPLFDO�RIIVHWV�ZLOO�EH�WUDGHG��,Q�WKLV
VHFWLRQ��ZH�ORRN�DW�WKH�-,�LPSOHPHQWDWLRQ�LQ�6ORYDNLD�RQO\��ZKLFK�FRQWULEXWHV�DERXW����RI�WKH
WRWDO�(,7�&2��HPLVVLRQV�

$�UHGXFWLRQ�RI�����PLOOLRQ�WRQV�RI�&2��FRUUHVSRQGV�WR�DERXW����RI�WKH�6ORYDNLDQ�EDVHOLQH�����
SURMHFWLRQ��7KLV�OHYHO�ZRXOG�FRUUHVSRQG�WR�DERXW����PLOOLRQ�WRQV�SHU�\HDU�RI�WUDGH�LQ�DOO�WKH�(,7
FRXQWULHV��DW�D�YDOXH�RI�VRPH�����PLOOLRQ�86'�D��7KLV�ILJXUH�LOOXVWUDWHV�WKDW�WKH�IXOO�2(&'
GHPDQG�RI�����0W�D�FRUUHVSRQGV�WR�UHVSHFWDEOH�����SHUFHQWDJH�UHGXFWLRQ�DJDLQVW�WKH�(,7�����
EDVHOLQH�RI������0W�

$�-,�SURMHFW�EDVHG�&7�VFKHPH�WDNHV�VLJQLILFDQW�WLPH�WR�EULQJ�FHUWLILDEOH�SURMHFWV�DQG�RIIVHWV�WR�WKH
PDUNHW��EHFDXVH�HDFK�RIIVHW�EXQGOH�UHTXLUHV�D�VHSDUDWHO\�SODQQHG�DQG�LPSOHPHQWHG�SURMHFW����7KH

                                                
13 As a variation of the market scheme it is possibly - in principle - that intermediary products
such as projects or offsets (not yet registered) could be traded earlier than certified credits. They
would, however, involve higher risks.
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VSHHG�RI�WKLV�LPSOHPHQWDWLRQ�LV�FRQVWUDLQHG�E\�YDULRXV�VRFLDO��HFRQRPLF��WHFKQRORJLFDO��KXPDQ�
UHVRXUFH��DQG�DGPLQLVWUDWLYH�EXUHDXFUDWLF�IDFWRUV��$Q�HVWLPDWHG�IRXU�SHUVRQ�\HDUV�RI�WHFKQLFDOO\
VNLOOHG�ODERU�LQSXW�PXVW�EH�DYDLODEOH�IRU�HYHU\��������W�D�RI�&2��FUHGLWV�SURGXFHG�E\�IXHO
VZLWFKLQJ�SURMHFWV�LQ�6ORYDNLD����$OWKRXJK�(,7�FRXQWULHV�ZLWK�FRPSDUDWLYHO\�KLJKHU�0$&V�FRXOG
SOD\�WKH�UROH�RI�ERWK�D�KRVW�DQG�DQ�LQYHVWRU�FRXQWU\��WKLV�SRVVLELOLW\�LV�QRW�H[SHFWHG�IRU�6ORYDNLD�
DW�OHDVW�LQ�WKH�FRQWH[W�RI�WKH�&((&V���

����� 6HQVLWLYLW\�$QDO\VLV

7KH�PDUNHW�UHVWULFWLRQV�LPSRVHG�E\�81)&&&��H�J�������RI�WKH�UHGXFWLRQ�FRPSDUHG�WR�EDVHOLQH�LV
WUDGDEOH��LQIOXHQFH�PRVW�VLJQLILFDQWO\�WKH�PDJQLWXGH�RI�RIIVHW�PDUNHW��8QFHUWDLQWLHV�LQ�0$&V�DQG
WUDQVDFWLRQ�FRVWV�DUH�DOVR�D�FUXFLDO�IDFWRU��DV�WKH\�DIIHFW�ULVNV�WKDW�LQYHVWRUV�DQG�KRVW�ZLOO�EH
ZLOOLQJ�WR�WDNH�ZKHQ�EX\LQJ�RU�VHOOLQJ�-,�SURMHFWV�RU�YHULILHG�FUHGLWV��&RQVLGHULQJ�SRVVLEOH
XQFHUWDLQWLHV�LQ�DOO�WKHVH�SDUDPHWHUV��IDFWRU�RI�WZR��RU�PRUH��YDULDWLRQV�RI�WKH�PDUNHW�YDOXH
HVWLPDWHG�XQGHU�������DUH�DVVXPHG�WR�EH�SRVVLEOH��7KHVH�XQFHUWDLQWLHV�DUH��KRZHYHU��OHVV
LPSRUWDQW�IRU�PDUNHW�H[SDQVLRQ�WKDQ�YDULRXV�SUDFWLFDO�FRQVWUDLQWV�VXFK�DV�TXDOLILHG�KXPDQ
UHVRXUFH�DYDLODELOLW\��WHFKQRORJ\�WUDQVIHU�DEVRUSWLRQ�FDSDFLW\��PDQDJHPHQW�RI�WKH�ILQDQFLDO�ULVNV
LQYROYHG�LQ�D�SURMHFW�RU�LQ�D�SURMHFW�SRUWIROLR��SROLWLFDO�VXSSRUW�DW�QDWLRQDO�OHYHO�DQG�WKH
FRUUHVSRQGLQJ�EXLOG�XS�RI�WKH�QHFHVVDU\�LQVWLWXWLRQDO�VWUXFWXUH��DQG�VR�RQ�

5RXJK�EXW�LQGLFDWLYH�HVWLPDWHV�IRU�WKH�6ORYDNLDQ�VLWXDWLRQ�VXJJHVW�WKDW�LQ�RUGHU�WR�UHDFK�D�WUDGH
YROXPH��&7�EDVHG��RI�����0W�&2��D�ZLWKLQ���WR���\HDUV��DOO�WKH�DGPLQLVWUDWLYH�DQG�SROLWLFDO
SUHUHTXLVLWHV�ZRXOG�KDYH�WR�EH�QRQ�FRQVWUDLQLQJ�WR�WKH�GHYHORSPHQW�RI�WKH�-,�RIIVHW�PDUNHW��7KLV
UHVXOW�IXUWKHU�SUHVXSSRVHV�D�VWURQJ�FRPPLWPHQW�WR�-,��E\�ERWK�WKH�JRYHUQPHQW�DQG�LQGXVWULDO
OHDGHUV�

��� 2IIVHWV�$QG�)LQDQFLDO�)ORZV

����� )ORZV�%HWZHHQ�5HJLRQV�RI�$QDO\VLV

7KH�PRGHO�DQDO\VLV�LQ�VHFWLRQ������DQG�$SSHQGL[����DOVR�\LHOGV�HVWLPDWHV�IRU�WKH�ILQDQFLDO�IORZV
IURP�HDFK�RI�WKH�WKUHH�2(&'�,QYHVWRU�UHJLRQV��3$&��:(��1$��WR�(,7�FRXQWULHV��7KHVH�IORZV�Z
UHVXOW�LQ�WKH�SRWHQWLDO�PDUNHW�YROXPH�RI�EHWZHHQ����DQG����ELOOLRQ�86'�D��ZLWK�D�EHVW�JXHVV�RI
DSSUR[LPDWHO\����ELOOLRQ�86'�D�

                                                
14 Provided “high technology” equipment is imported.
15 CEEC: Central and Eastern European Countries
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7DEOH�����VXPPDUL]HV�WKHVH�UHVXOWV�

����� 5HQWV�WR�+RVW�DQG�,QYHVWRU�&RXQWULHV

%X\HUV�DQG�VHOOHUV�ZLOO�VKDUH�WKH�HFRQRPLF�EHQHILWV�RI�WUDGLQJ��$VVXPLQJ�DQ�DYHUDJH�SULFH�RI���
86'�SHU�WRQQH�&2���WKH�SURGXFHU�UHQW�RI�(,7V�ZRXOG�EH�DURXQG�����ELOOLRQ�86'�D�DQG�WKH
FRQVXPHU�UHQW�RI�WKH�2(&'�ZRXOG�EH�DERXW����ELOOLRQ�86'��3DFLILF���ELOOLRQ�86'�D��:HVWHUQ
(XURSH�����ELOOLRQ�86'�D��DQG�1RUWK�$PHULFD����ELOOLRQ�86'�D����7UDQVDFWLRQ�FRVWV�ZRXOG
UHPRYH�VRPH���ELOOLRQ�86'�IURP�WKH�RYHUDOO�VXP���7KHVH�UHQWV�DUH�UHODWLYH�WR�D�EDVHOLQH�VLWXDWLRQ
ZLWKRXW�-,�DQG�WKXV�UHSUHVHQW�WKH�EHQHILWV�RYHU�DQG�DERYH�WKH�SURMHFW�FRVWV�
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7DEOH����� 0DWUL[�RI�SRWHQWLDO�&2��RIIVHWV�WUDGH�IRU�WKH�PDLQ�VFHQDULR��$���DQG�DQ�DYHUDJH�PDUNHW�SULFH
RI����86'�W�&2��

2(&'�UHJLRQ )LQDQFLDO�IORZ�WR�(,7ªV
$YHUDJH

�EOQ�86'�D�
0LQ��0D[�
�EOQ�86'�D�

:HVWHUQ�(XURSH ��� �������

1RUWK�$PHULFD ���� ���������

3DFLILF ��� �������

7RWDO �� �����

����� 6HQVLWLYLW\

*LYHQ�WKH�PDQ\�XQFHUWDLQWLHV�PHQWLRQHG�DERYH��WKH�VLPXODWLRQV�VKRXOG�DOVR�HVWLPDWH�WKH�SRVVLEOH
YDULDWLRQV�LQ�WKH�RIIVHW�PDUNHW�JLYHQ�GLIIHUHQFHV�LQ�HVWLPDWHV�RI�0$&V�DQG�VKDUH�RI�WUDGDEOH
UHGXFWLRQV��$SSHQGL[���,,�JLYHV�WKH�GHWDLOHG�UHVXOWV�RI�VHQVLWLYLW\�DQDO\VLV�DV�D�IXQFWLRQ�RI�0$&V�
7KH�HIIHFWV�RI�WUDGLQJ�UHVWULFWLRQV�DUH�
• ,I�QR�UHVWULFWLRQV�RQ�WUDGH�ZHUH�LPSRVHG��PDUNHW�YROXPH�ZRXOG�EH�DERXW�����0W�&2�

WUDGLQJ�DW�DERXW����86'�W�&2���5HVWULFWLRQV�UHGXFH�WKH�WRWDO�IORZ�WR�VRPH����86'�W�DQG����

0W�D�
• $OWKRXJK�WKH�XQUHVWULFWHG�RIIVHW�PDUNHW�ULVHV�WR�D�WRWDO�RI�����RI�WKH�2(&'�FRPPLWPHQWV�

WKH�WUDQVDFWLRQV�IURP�:HVWHUQ�(XURSH�DQG�WKH�3DFLILF�UHJLRQ�GHFUHDVH�WR�����UHVSHFWLYHO\
����EHFDXVH�1RUWK�$PHULFD�LV�HFRQRPLFDOO\�LQWHUHVWHG�DQG�DEOH�WR�EX\�PRUH�RIIVHWV�DW
KLJKHU�SULFHV�WKDQ�RWKHU�GHPDQG�UHJLRQV��7KXV��DQ�XQOLPLWHG�RIIVHW�WUDGH�V\VWHP�ZRXOG
IDYRU�1RUWK�$PHULFD�DQG�(,7�

7KH�GLVWULEXWLRQ�RI�ILQDQFLDO�EHQHILWV�EHWZHHQ�WKH�GLIIHUHQW�VXSSOLHU��KRVW��FRXQWULHV�GHSHQGV
SULPDULO\�RQ�WKH�GLIIHUHQFHV�LQ�0$&V�DQG�VXSSO\�YROXPHV�EHWZHHQ�WKHVH�FRXQWULHV��)RU�H[DPSOH�
DVVXPH�WKDW�5XVVLD³ZLWK�LWV�ODUJH�YROXPH�RI�HPLVVLRQV³ZRXOG�KDYH�ORZHU�0$&V�WKDQ�VPDOO
FRXQWULHV�OLNH�6ORYDNLD��7KLV�VLWXDWLRQ�FRXOG�SXVK�6ORYDNLD�DQG�RWKHU�KLJK�0$&�FRXQWULHV�RXW�RI
WKH�RIIVHW�PDUNHW�DOPRVW�FRPSOHWHO\�LI�5XVVLD·V�VXSSO\�FRXOG�PHHW�WKH�HQWLUH�2(&'�GHPDQG�DW�D
ORZHU�FRVW��7KLV�W\SH�RI�DQDO\VLV��KRZHYHU��UHTXLUHV�PRUH�GDWD�DERXW�(,7�FRXQWU\�VSHFLILF�0$&V
DQG�DQ�H[SOLFLW�DVVHVVPHQW�RI�WKH�FRUUHVSRQGLQJ�GLIIHUHQFHV�LQ�IDFWRUV�LQIOXHQFLQJ�WUDQVDFWLRQ
FRVWV�

$W�WKH�OHYHO�RI�LQGLYLGXDO�SURMHFWV��WKH�IHDVLELOLW\�RI�LQYHVWPHQWV�LV�VHQVLWLYH�SULPDULO\�WR
DVVXPSWLRQV�DERXW�SURMHFW�FRVW��LQYHVWPHQW��2�0���DFKLHYDEOH�&2��UHGXFWLRQ��WKH�EDVHOLQH
HPLVVLRQV�DW�WKH�SURMHFW�OHYHO��XVHIXO�SURMHFW�OLIH�VSDQ��DQG�GLVFRXQW�UDWH��:KLOH�LQYHVWPHQW�FRVWV
ZLOO�EH�ZHOO�NQRZQ��������DW�WKH�WLPH�RI�WKH�LQYHVWPHQW�GHFLVLRQ��XQFHUWDLQWLHV�LQ�WKH�RWKHU
IDFWRUV�FRXOG�FKDQJH�WKH�FUHGLW�SULFH�E\�D�IDFWRU�RI�WZR��7KLV�XQFHUWDLQW\�ZLOO�OLNHO\�HQFRXUDJH
QHDU�WHUP�ULVN�SRROLQJ�WKURXJK�LQVXUDQFH�RU�HYHQ�UHLQVXUDQFH��7R�LOOXVWUDWH��LI�WKH�LQYHVWRU�KDV�WR
EHDU�WKH�ZKROH�ULVN�UHJDUGLQJ�WKH�YROXPH�RI�UHGXFWLRQ�WKH�SURMHFW�ZLOO�XOWLPDWHO\�\LHOG��KH�ZLOO
LQFRUSRUDWH�WKLV�ULVN�LQWR�KLV�ELG�DQG�RIIHU�D�FRUUHVSRQGLQJO\�ORZHU�SULFH�IRU�WKH�SURMHFW�
$QDORJRXVO\��LI�WKH�VHOOHU�ZHUH�WR�KDYH�WR�EHDU�WKH�ULVNV��KH�ZLOO�LQFUHDVH�WKH�SULFH�RI�VDOH�RI�WKH
WKHRUHWLFDO�YROXPH�RI�WRQQHV�UHGXFWLRQ�FUHGLWV��FRQVLGHULQJ�WKDW�LQ�WKH�HQG��RQO\�D�SDUW�RI�WKH
H[SHFWHG�UHGXFWLRQ�YROXPH�PLJKW�EH�YHULILDEOH��7KXV��WKH�GLVWULEXWLRQ�RI�ULVNV�EHWZHHQ�WKH
LQYHVWRU�DQG�WKH�VHOOHU�LV�OLNHO\�WR�EH�D�FUXFLDO�LQVWLWXWLRQDO�DQG�HFRQRPLF�LVVXH�ZKHQ�PDUNHW
RUJDQL]DWLRQ�SULQFLSOHV�DUH�GHILQHG�DQG�DGRSWHG�
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��� 6RFLR�(FRQRPLF�&RVWV�DQG�%HQHILWV

����� 7KH�6LWXDWLRQ�RI�6ORYDNLD�LQ�WKH�2IIVHW�0DUNHW

7KH�IROORZLQJ�VHFWLRQV�GHWDLO�HVWLPDWHV�RI�WKH�GLUHFW�HFRQRPLF�EHQHILWV�IRU�6ORYDNLD���IURP�-,�
FUHGLW�WUDGLQJ��$VVXPLQJ�D�KLJK�GHPDQG�IURP�2(&'�LQYHVWRU�FRXQWULHV�IRU�-,�RIIVHW�EX\V�IURP
(,7�FRXQWULHV��WKLV�VWXG\·V�DQDO\VLV�VXJJHVWV�WKDW�6ORYDNLD�ZRXOG�EHQHILW�IURP�DQ�HDUO\�VWDUW�WR
SDUWLFLSDWLQJ�LQ�-,�LQ�RUGHU�WR�JDLQ�H[SHULHQFH�ZLWK�WKH�SURFHVV��2Q�WKH�RWKHU�KDQG��KROGLQJ�VRPH
FUHGLWV�DW�WKH�EHJLQQLQJ�FRXOG�\LHOG�IXWXUH�HFRQRPLF�EHQHILWV��$Q�RSWLPDO�DQG�FRQFUHWH�SROLF\�
ZKLFK�ZLOO�GHSHQG�RQ�WKH�W\SH�RI�ULVN�VKDULQJ�VFKHPHV�DGRSWHG��UHPDLQV�WR�EH�DUWLFXODWHG�

:KHQ�DQG�DW�ZKDW�SULFHV�GRHV�6ORYDNLD�VHOO�HDUO\�FUHGLWV�WKDW�KDYH�ORZ�0$&V"�6HOOLQJ�HDUO\��ORZ�
FRVW�FUHGLWV�QHDU�WKHLU�0$&�LV�LQDGYLVDEOH��5DWKHU��6ORYDNLD�VKRXOG�DVVHVV�WKH�ZLOOLQJQHVV�WR�SD\
RI�WKH�2(&'�FRXQWULHV�VHHNLQJ�WR�EX\�RIIVHWV�DQG�VHHN�D�PDUNHW�SULFH�IURP�WKHVH�FRQVLGHUDWLRQV�
+RZHYHU��WKH�PDUNHW�SULFH�FRXOG�EH�KDUG�WR�SUHGLFW�LQ�DGYDQFH��RQH�PLJKW�H[SHFW�WKDW�WKH
´PDUNHWµ�SULFH�ZLOO�VWDUW�UHODWLYHO\�KLJK��WKHQ�IDOO��DQG�ULVH�DJDLQ�RQFH�0$&V�LQ�(,7�FRXQWULHV�ULVH
DIWHU�WKH�FKHDSHVW�FUHGLWV�KDYH�EH�VROG��7KH�PRQHWDU\�EHQHILW�WR�WKH�QDWLRQDO�HFRQRP\�RI�WKH
6ORYDNLD�LV�UHSUHVHQWHG�E\�WKH�SURGXFHU·V�UHQW��L�H��WKH�GLIIHUHQFH�EHWZHHQ�WKLV�PDUNHW�YDOXH�RI
6ORYDNLD·V�RIIVHWV�DQG�WKH�SURMHFW�FRVWV��,W�LV�XS�WR�HDFK�QDWLRQDO�SROLF\�KRZ�WKHVH�QDWLRQDO�EHQHILWV
VKDOO�WKHQ�EH�GLVWULEXWHG�LQVLGH�WKH�FRXQWU\��)RU�6ORYDNLD��WKH�ORQJ�WHUP�WKHRUHWLFDO�SRWHQWLDO
FRXOG�EH�VHYHUDO�WHQV�RI�PLOOLRQV�RI�86'�D�

6ORYDNLD·V�KLJK�SHUFHQWDJH�RI�FRDO����DV�FRPSDUHG�WR�RWKHU�IRVVLO�RU�QRQ�IRVVLO�HQHUJ\�VRXUFHV��LV
DQ�DGYDQWDJH��SURYLGHG�WKH�XQLW�FRVWV�RI�HIILFLHQF\�LPSURYHPHQW�SHU�XQLW�RI�0:�JDLQHG�LV�QRW
KLJKHU�IRU�FRDO�EDVHG�HQHUJ\�SURFHVVHV�WKDQ�IRU�RLO�RU�JDV��+RZHYHU��LPSRUWLQJ�JDV�IRU�IXHO
VZLWFKLQJ�SURMHFWV�FRXOG�EH�D�PDFURHFRQRPLF�GLVDGYDQWDJH�IRU�WKH�FRXQWU\���

2QH�VSHFLDO�VWUDWHJ\�SURSRVHG�E\�WKH�JRYHUQPHQW�LV�WR�XVH�WKH�´HDUQLQJVµ�IURP�VHOOLQJ�6ORYDNLDQ
FUHGLWV�WR�LQYHVWRU�FRXQWULHV�IRU�FRYHULQJ�WKH�6ORYDNLDQ�FRVWV�RI�PHHWLQJ�LV�QDWLRQDO�FRPPLWPHQW
RI�UHGXFH�HPLVVLRQV�XQGHU�WKH�.\RWR�3URWRFRO��7KLV�VWUDWHJ\�ZLOO�EH�PRUH�SURPLVLQJ�LI�6ORYDNLD
SXUVXHV�D�SURDFWLYH�OHDUQLQJ�VWUDWHJ\�DV�HDUO\�DV�SRVVLEOH�

����� /RFDO�(QYLURQPHQWDO�%HQHILWV

/RFDO�HQYLURQPHQWDO�EHQHILWV�IURP�-,�SURMHFWV�UHSUHVHQW�DQFLOODU\�SRVLWLYH�EHQHILWV�RI�FOLPDWH
FKDQJH�SROLF\��5HGXFWLRQV�LQ�SROOXWLQJ�HPLVVLRQV�VXFK�DV�62[��12[��DQG�SDUWLFXODWH�DHURVROV
�30����DUH�RI�SULPDU\�LPSRUWDQFH�IRU�UHJLRQDO�SXEOLF�DQG�HQYLURQPHQWDO�KHDOWK��&KDSWHUV���DQG��
GHVFULEH�HVWLPDWHV�RI�WKH�SRWHQWLDO�RI�FOLPDWH�FKDQJH�SROLF\�IRU�UHGXFLQJ�WKHVH�KD]DUGV�

7KH�FRUUHVSRQGLQJ�EHQHILWV�FRXOG�HYHQ�EH�H[SUHVVHG�LQ�WHUPV�RI�SROOXWLRQ�DEDWHPHQW�FRVWV��RU
DVVRFLDWHG�GDPDJH�FRVWV��IRU�PHHWLQJ�QDWLRQDO�RU�ORFDO�VWDQGDUGV��6XFK�FRVWV�FRXOG�HLWKHU�EH
�SDUWLDOO\��GHGXFWHG�IURP�-,�SURMHFW�FRVWV�RU�DGGHG�RQ�WKH�EHQHILW�VLGH��6XFK�EHQHILWV�RI�UHGXFHG
DLU�SROOXWLQJ�HPLVVLRQV�DUH�SURSRUWLRQDWHO\�KLJKHU�IRU�-,�SURMHFWV�ZKLFK�UHGXFH�12[��62[��DQG
SDUWLFXODWH�HPLVVLRQV���QHDU�GHQVHO\�SRSXODWHG�XUEDQ�DUHDV��VXFK�DV�SURJUDPV�LQ�XUEDQ�DUHDV
LQYROYLQJ�IXHO�VZLWFKLQJ�IURP�OLJQLWH�WR�QDWXUDO�JDV��0RUH�FRQFUHWH�DQDO\VLV�DQG�FRQFOXVLRQV�DUH
                                                
16 the EIT country group, respectively
17 Coal has higher CO2 emissions per unit of produced energy than oil or gas.
18 If data on labour intensity of the relevant technologies could be made available, related
impacts on the labour markets in the country could be roughly estimated.
19 Of course one must consider the differences in emission transmission and transformation
phenomena for large and fine particles, and short, medium and long range photo-chemical
phenomena related to air pollution phenomena.
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RQO\�SRVVLEOH�LI�WKH�JHRJUDSKLFDO�GLVWULEXWLRQ�RI�SURMHFWV�DQG�&2��UHGXFWLRQV�DUH�NQRZQ�
+RZHYHU��MXGJLQJ�IURP�SDVW�UHDOL]DWLRQV�RI�PXOWLSOH�EHQHILWV�IURP�HQYLURQPHQWDO�LPSURYHPHQW
SURJUDPV��WKDW�ORFDO�HQYLURQPHQWDO�EHQHILWV�FRXOG�EH�VLJQLILFDQW�

����� %HQHILWV�IURP�7HFKQRORJ\�7UDQVIHU

-,�SURMHFWV�KDYH�D�SRWHQWLDO�IRU�WHFKQRORJ\�WUDQVIHU�IURP�WKH�LQYHVWRU�WR�WKH�KRVW�FRXQWU\��7KH�KRVW
FRXQWU\�FDQ�WKHUHIRUH�SURILW�IURP�JHWWLQJ�GLUHFW�DFFHVV�WR�DGYDQFHG�HQHUJ\�FRQYHUVLRQ�DQG
PDQDJHPHQW�WHFKQRORJ\����+RZHYHU��WKHUH�DUH�VRPH�SUHUHTXLVLWHV�IRU�WKHVH�SRWHQWLDO�EHQHILWV�WR
EH�UHDOL]HG��7KH�HVVHQWLDO�FRQGLWLRQ�LV�WKDW�WKH�KRVW�FRXQWU\�LV�FDSDEOH�RI�VXVWDLQDEO\�DEVRUELQJ
WKH�PDQDJHPHQW�RI�WKH�WUDQVIHUUHG�WHFKQRORJ\��)RU�H[DPSOH��ORFDO�LQVWLWXWLRQV�DQG�KXPDQ
UHVRXUFHV��LQFOXGLQJ�WHFKQLFDO��PDQDJHULDO��DQG�ILQDQFLDO�NQRZOHGJH��PXVW�EH�GHYHORSHG�WR
VXFFHVVIXO�RSHUDWH��PDLQWDLQ�DQG�UHSODFH�WKH�WUDQVIHUUHG�WHFKQRORJ\��%LODWHUDO�RU
LQWHUJRYHUQPHQWDO�DJUHHPHQWV�DQG�SULYDWH�SURMHFW�FRQWUDFWV�VKRXOG�LQFOXGH�SURYLVLRQV�IRU
PHHWLQJ�WKHVH�SUHUHTXLVLWHV�

����� 5LVN�)DFWRUV

$V�PHQWLRQHG�HDUOLHU��KRVWV�DQG�RU�LQYHVWRUV�PD\�UHDOL]H�IHZHU�EHQHILWV��RU�PHHW�KLJKHU�FRVWV�
WKDQ�RULJLQDOO\�H[SHFWHG�GXULQJ�SODQQLQJ��5LVN�JHQHUDOO\�LQFUHDVHV�ZLWK�LQFUHDVLQJ�WLPH�KRUL]RQV
RYHU�ZKLFK�WKH�EHQHILWV��DQG�2�0�5�FRVW��RI�DQ�LQLWLDO�LQYHVWPHQW�DUH�H[SHFWHG�WR�DFFUXH�������
\HDUV�OLIHWLPH�RI�D�SRZHU�SODQW��HYHQ�ORQJHU�KRUL]RQV�LQYROYHG�LQ�IRUHVW�PDQDJHPHQW�SURMHFWV��
8QGHU�VXFK�FRQGLWLRQV��VWDELOLW\�LV�DQ�LPSRUWDQW�ULVN�FRQWURO�IDFWRU�DW�WKH�ILUP·V�OHYHO�

$W�WKH�SURMHFW�OHYHO��XQUHDOL]HG�EHQHILWV�FDQ�UHVXOW�IURP�DQ�RYHUHVWLPDWLRQ��LQWHQWLRQDO�RU
LQDGYHUWHQW��RI�*+*�UHGXFWLRQ�SRWHQWLDO�RU�DQ�XQGHUHVWLPDWLRQ�RI�SURMHFW�DQG�RU�WUDQVDFWLRQ
FRVWV����:KHQ�VHOOLQJ�RIIVHWV��SURMHFW�SURSRQHQWV�PLJKW�EH�LQFOLQHG�WR�RYHUHVWLPDWH�WKH�H[SHFWHG
SHUIRUPDQFH�RI�D�SURMHFW�E\�LQFOXGLQJ��IRU�H[DPSOH��*+*�UHGXFWLRQV�UHVXOWLQJ�IURP�PHDVXUHV
ZLWK�SUDFWLFDOO\�]HUR�QHW�FRVWV��+RZHYHU��VLQFH�&2��HPLVVLRQV�FDQ�EH�PRQLWRUHG�UHODWLYHO\�HDVLO\
DW�WKH�IXHO�LQSXW�VLGH��XQFHUWDLQWLHV�UHODWHG�WR�WKLV�PRQLWRULQJ�SDUDPHWHU�DUH�VPDOO��,Q�DQ\�FDVH�
WKH�LQYHVWRU�DW�WKH�SURMHFW�OHYHO�VKRXOG�HQVXUH�WKDW�EDVHOLQH�GHILQLWLRQV�QRW�EH�DOWHUHG�LQ�WKH�FRXUVH
RI�WKH�SURMHFW�OLIHWLPH��6XFK�PRGLILFDWLRQ�RI�SURMHFW�EDVHOLQHV�FRXOG�EH�FRQVLGHUHG�RQO\�LI�WKH�UXOHV
DQG�WKH�PD[LPXP�VFRSH�RI�PRGLILFDWLRQ�ZHUH�FOHDUO\�VSHFLILHG�LQ�DGYDQFH�

6LJQLILFDQW�ULVNV�FDQ�DULVH�DW�LQWHUQDWLRQDO�OHYHOV��,I�QHZ�KRVWV�ZLWK�YHU\�ODUJH�RIIVHW�VXSSOLHV��VXFK
DV�,QGLD�RU�&KLQD��HQWHU�WKH�PDUNHW�ZLWK�DWWUDFWLYH�RIIVHW�SULFHV��VPDOOHU�VXSSOLHUV�PLJKW�EH
SXVKHG�RXW�RI�WKH�PDUNHW�DQG�WKRVH�ZKR�ERXJKW�FUHGLWV�HDUOLHU�DQG�DW�KLJKHU�SULFHV�ZLOO�ORVH�RXW
RQ�WKH�EHWWHU�RSSRUWXQLWLHV�

&OHDULQJKRXVH��FUHGLW�EURNHULQJ��DQG�LQVXUDQFH�LQVWLWXWLRQV�FDQ�UHGXFH�LQGLYLGXDO�ULVN�E\�SRROLQJ
WKH�ULVNV�RI�D�ODUJH�QXPEHU�RI�LQGLYLGXDO�SURMHFWV����7KH�:RUOG�%DQN·V�SURSRVHG�&DUERQ
,QYHVWPHQW�)XQG�UHSUHVHQWV�RQH�SRVVLEOH�PDQLIHVWDWLRQ�RI�WKLV�FRQFHSW��$W�WKH�LQVWLWXWLRQDO�OHYHO�
DGPLQLVWUDWLYH��WUDQVDFWLRQ��FRVWV�FDQ�EH�NHSW�DW�DFFHSWDEOH�OHYHOV�LI�KXPDQ�UHVRXUFHV�DUH�ZHOO
GHYHORSHG�DQG�LQVWLWXWLRQV�IXQFWLRQ�HIILFLHQWO\�

                                                
20 Examples are Power Plants, CHP-facilities, heat recuperation technology, automation and
control equipment, Heat- and Power-transmission and distribution technology etc.
21 It can also occur that verification and approval agencies do not fully accept the calculations
of the project parties.
22 It must be realized, however, that the statistical distribution of risks and benefits will be
skewed: very few projects will perform better than theoretically planned.
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5HIHUHQFHV
�� $UTXLW�1LHGHUEHUJHU�$����������7\SRORJ\�RI�$,-�3URMHFWV�DQG�3DUWQHUVKLSV��6:$33

GLVFXVVLRQ�SDSHU��-XO\������
�� &(&�'*�;,,�-RXOH���������&RVW�HIIHFWLYHQHVV�DQDO\VLV�RI�&2��UHGXFWLRQ�RSWLRQV��6\QWKHVLV

UHSRUW��5HSRUW�IRU�WKH�&(&�&UDVK�3URJUDPPH��%UXVVHOV�
�� (&21���������(PLVVLRQV�7UDGLQJ�DQG�-RLQW�,PSOHPHQWDWLRQ�DPRQJ�$QQH[���&RXQWULHV�

(&21�UHSRUW�QR���������FRPPLVVLRQHG�E\�WKH�0LQLVWU\�RI�(QYLURQPHQW������'HF������2VOR�
�� (&21���������-RLQW�,PSOHPHQWDWLRQ��7KHRUHWLFDO�&RQVLGHUDWLRQV�ZLWK�3HUVSHFWLYHV�IURP�WKH

,QGXVWULDO�DQG�/DQG�8VH�6HFWRU��(&21�UHSRUW�QR������������0DUFK�����2VOR�
�� ,1)5$6�HW�DO����������6WUXFWXUDO�7UDQVIRUPDWLRQ�3URFHVVHV�WRZDUGV�6XVWDLQDEOH�'HYHORSPHQW

LQ�,QGLD�DQG�6ZLW]HUODQG��6ZLVV�1DWLRQDO�6FLHQFH�)RXQGDWLRQ��3ULRULW\�3URJUDPPH
(QYLURQPHQW��=XULFK�

�� ,3&&���������7KH�,3&&�5HVSRQVH�6WUDWHJLHV��:02�81(3��*HQHYD�
�� ,3&&���������6HFRQG�$VVHVVPHQW�5HSRUW��(FRQRPLF�DQG�6RFLDO�'LPHQVLRQ�RI�&OLPDWH

&KDQJH��:*�,,��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�
�� -HSPD�-�������D��LQ��-,4���-RLQW�,PSOHPHQWDWLRQ�4XDUWHUO\�9RO�����1R�����'HFHPEHU�����
�� -HSPD�-�������E���1DWLRQDO�PDUJLQDO�DEDWHPHQW�FRVWV��PDQXVFULSW��
��� .UDP��7����������1DWLRQDO�(QHUJ\�2SWLRQV�IRU�5HGXFLQJ�&2��(PLVVLRQV��9RO�����1HWKHUODQGV

(QHUJ\�5HVHDUFK�)RXQGDWLRQ��(&1���$PVWHUGDP�
��� 2(&'���������7KH�&RVWV�RI�&XWWLQJ�&DUERQ�(PLVVLRQV��5HVXOWV�IURP�*OREDO�0RGHOV��3DULV�
��� 2(&'���������*OREDO�:DUPLQJ��(FRQRPLF�'LPHQVLRQV�DQG�3ROLF\�5HVSRQVHV��3DULV�
��� 3DWHUVRQ�0��DQG�*UXEE�0���HGV���������6KDULQJ�WKH�(IIRUW��2SWLRQV�IRU�'LIIHUHQWLDWLQJ

&RPPLWPHQWV�RQ�&OLPDWH�&KDQJH��7KH�5R\DO�,QVW��RI�,QWHUQDWLRQDO�$IIDLUV��5HSRUW�RI�D
:RUNVKRS��/RQGRQ��-XQH�����

��� :%*�:RUOG�%DQN�*URXS���������*OREDO�&DUERQ�,QLWLDWLYH��0D\������
��� ::)���������3ROLFLHV�DQG�0HDVXUHV�WR�5HGXFH�&2��(PLVVLRQV�E\�(IILFLHQF\�DQG

5HQHZDEOHV��'HSDUWPHQW�RI�6FLHQFH��7HFKQRORJ\�DQG�6RFLHW\��8QLYHUVLW\�8WUHFKW�
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��� '20(67,&� 35(5(48,6,7(6� )25� ,03/(0(17$7,21� 2)� *+*� � 0,7,*$7,21
237,216

7KLV�FKDSWHU�SURYLGHV�D�EULHI�UHYLHZ�RI�LVVXHV�UHODWHG�WR�*+*�PLWLJDWLRQ�RSWLRQV��7KH�PDLQ
WRSLFV�DQDO\]HG�LQ�WKLV�SDUW�DUH�

������%DUULHUV�WR�LPSOHPHQWDWLRQ�RI�$,-�-,�SURMHFWV�
�� 1DWLRQDO�*+*�PLWLJDWLRQ�VWUDWHJ\�DQG�SROLF\�
�� ,QVWLWXWLRQDO�DUUDQJHPHQWV�DQG�FDSDFLW\�EXLOGLQJ�IRU�-,�

7KH�SULPDU\�EDUULHUV�WR�SDUWLFLSDWLRQ�LQ�$,-�-,�SURMHFWV�DUH�LGHQWLILHG�DV�
�,QVWLWXWLRQDO�DQG�UHJXODWRU\�EDUULHUV�
�/DFN�RI�ILQDQFLDO�UHVRXUFHV�
�1RQ�DYDLODELOLW\�RI�ORFDO�WHFKQLFDO�NQRZOHGJH�UHODWHG�WR�SURMHFW�LPSOHPHQWDWLRQ�
�/DFN�RI�DQDO\WLFDO�PHWKRGRORJLHV�
�/DFN�RI�FOHDU��XQELDVHG�LQIRUPDWLRQ�RQ�$,-�

7KH� 6ORYDN� 5HSXEOLF� KDV� QRW� \HW� DGRSWHG� DQ� LQWHJUDWHG� VWUDWHJ\� RQ� *+*� PLWLJDWLRQ�
+RZHYHU�� PDQ\� HQYLURQPHQWDO� SURWHFWLRQ� PHDVXUHV� LPSOHPHQWHG� VLQFH� ����� �IRFXVHG
SULPDULO\� RQ� HQHUJ\� FRQVHUYDWLRQ� DQG� DLU� SURWHFWLRQ�� KDYH� KDG� DQFLOODU\� EHQHILWV� RI� *+*
PLWLJDWLRQ�DQG�VLQN�HQKDQFHPHQW�

7KH� IROORZLQJ� IDFWRUV� DUH� LPSRUWDQW� LQ� GHVLJQLQJ� D� SURSHU� LQVWLWXWLRQDO� IUDPHZRUN� IRU� -,
DQG�RU�$7�
D� ([LVWLQJ�JRYHUQPHQWDO�LQVWLWXWLRQV�DQG�QRQ�JRYHUQPHQWDO�ERGLHV�
E� ([LVWLQJ� LQYHQWRU\� V\VWHP� DQG� LQGLYLGXDO� LQVWLWXWLRQVª� UHVSRQVLELOLW\� WR� WKH� QDWLRQDO

*+*�LQYHQWRU\�
F� $YDLODELOLW\�ILQDQFLDO�UHVRXUFHV�
G� 'HVLUDELOLW\�RI�QLPEOH��IOH[LEOH��HIILFLHQW��DQG�UHVSRQVLYH�LQVWLWXWLRQDO�DUUDQJHPHQW�
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��� �,QWURGXFWLRQ

*+*�UHGXFWLRQ�PHDVXUHV�PXVW�QHFHVVDULO\�EH�GHVLJQHG�DQG� LPSOHPHQWHG�ZLWKLQ�D�QDWLRQDO
IUDPHZRUN��7KXV��LQGLYLGXDO�SURMHFWV�PXVW�EH�JHQHUDOO\�FRQVLVWHQW�ZLWK�WKH�QDWLRQDO�HFRQRPLF
DQG� HQHUJ\� VWUDWHJ\� DQG� DOVR� ILW� PRUH� VSHFLILFDOO\� ZLWKLQ� WKH� LQYHVWPHQW� SURJUDP� RI� WKH
HQHUJ\� V\VWHP�� $V� &KDSWHU� �� QRWHG�� JRYHUQPHQW� SROLF\� FDQ� VLJQLILFDQWO\� LQIOXHQFH
PDFURHFRQRPLF�FRQGLWLRQV�VXFK�DV�HPSOR\PHQW��LQIODWLRQ�OHYHO�DQG�EXGJHW�GHILFLW��(FRQRPLF
WUHQGV� DQG� WKH� PDFURHFRQRPLF� SROLF\� IRUP� WKH� EDVLV� IRU� WKH� ORFDO� LQYHVWPHQW� FOLPDWH� DQG
KHDYLO\�LQIOXHQFH�WKH�SDWK�RI�FXUUHQW�DQG�IXWXUH�*+*�HPLVVLRQV��/DFN�RI�HFRQRPLF�VWDELOLW\�LV
D� NH\� REVWDFOH� WR� DWWUDFWLQJ� SULYDWH� FDSLWDO�� 7KH� HFRQRPLF� VLWXDWLRQ� LQ� (,7� FRXQWULHV� LV
FKDQJLQJ� UDSLGO\�� WKH� WUDQVLWLRQ� SURFHVV� ZLOO� WKHUHIRUH� QRW� EH� VXVWDLQDEOH� XQOHVV� VWURQJ
LQVWLWXWLRQV�HPHUJH�WR�XQGHUSLQ�WKH�QHZ�PDUNHW�

(FRQRPLF�UHIRUPV�FUHDWH�WKH�GHPDQG�IRU�LQVWLWXWLRQDO�FKDQJH��EXW� LQVWLWXWLRQDO�UHIRUP�WHQGV
WR�ODJ�SROLWLFDO�UHIRUP��)RU�H[DPSOH��WKH�6ORYDN�5HSXEOLF�KDV�QRW�\HW�IXOO\�GHYHORSHG�WKH�OHJDO�
UHJXODWRU\� DQG� LQVWLWXWLRQDO� IUDPHZRUN� QHHGHG� WR� VXSSRUW� ODUJH� SULYDWH� LQYHVWPHQWV� �6HH
)LJ�����DQG�����LQ�&KDSWHU�����2QH�SUHYDOHQW�FKDUDFWHULVWLF�RI�WKH�6ORYDN�HFRQRP\�LV�WKH�ODFN�RI
LQYHVWPHQW�VRXUFHV�QHHGHG�IRU�LPSOHPHQWDWLRQ�RI�QHZ��PRUH�HIILFLHQW�WHFKQRORJLHV��$QRWKHU
QHJDWLYH� EXW� UHODWHG� IHDWXUH� LV� WKH� ODJ� RI� LQGXVWULDO� VWUXFWXUH� LPSURYHPHQW� WRZDUG� OHVV
HQHUJ\�LQWHQVLYH� SURGXFWLRQ�� 2Q� WKH� RWKHU� KDQG�� DV� 5XVVLD� DQG� 8NUDLQH� KDYH� VKRZQ�
HFRQRPLF�GHFOLQH�PD\�FDXVH�*+*�HPLVVLRQV�WR�GHFOLQH�WRR��HVSHFLDOO\�LQ�WKH�FDVH�RI�HQHUJ\�
UHODWHG�&2���6XFK�HPLVVLRQV�RIIVHWV�FDQ�FUHDWH�URRP�IRU� IXWXUH�HPLVVLRQV� WUDGLQJ��+RZHYHU�
WKH�ODUJH�XQFHUWDLQW\�LQ�IXWXUH�HFRQRPLF�GHYHORSPHQW�W\SLFDO�RI�PRVW�(,7�FRXQWULHV��OHDGV�WR�D
OLQNHG�XQFHUWDLQW\�LQ�*+*�HPLVVLRQV�SURMHFWLRQV��7KHUHIRUH��PDQDJLQJ�*+*�PLWLJDWLRQ�ZLOO
UHTXLUH� HIIHFWLYH� LQFHQWLYHV� DQG� LQVWLWXWLRQV�� &DSDFLW\� EXLOGLQJ� FRXOG� KHOS� XV� WR� RYHUFRPH
LQIRUPDWLRQ� DQG� PRWLYDWLRQ� EDUULHUV� DQG� DOVR� FUHDWH� D� EXVLQHVV� FOLPDWH� WKDW� ZRXOG� EH
DWWUDFWLYH�IRU�IRUHLJQ�LQYHVWRUV�DQG�IDFLOLWDWH�WHFKQRORJ\�WUDQVIHU�

:KLOH�DOORZDQFH�WUDGLQJ�FDQ�EH�TXLWH�HDV\�WR�FRQWURO�DW�WKH�QDWLRQDO�OHYHO�RI�WKH�KRVW�FRXQWU\�
VRPH� ULVNV� RI�*+*�HPLVVLRQV� OHDNDJH� IURP� WKH� DSSOLHG�SURMHFW� WR� RWKHU� VHFWRUV� RI� QDWLRQDO
HFRQRP\� H[LVW�� 7KHUHIRUH�� SURSHUO\� GHVLJQHG� LQVWLWXWLRQDO� DUUDQJHPHQW� VKRXOG� SUHYHQW� RU
PLQLPL]H� WKHVH� ULVNV�� )XUWKHUPRUH�� HVWDEOLVKLQJ� D� VSHFLDO� EXUHDXFUDWLF� ERG\� IRU� PDQDJLQJ
WUDQVDFWLRQ�FRVWV�ZLOO�OLNHO\�QRW�EH�SURGXFWLYH��XVLQJ�H[LVWLQJ�LQVWLWXWLRQV�LQ�FRPELQDWLRQ�ZLWK
OLFHQVHG�LQGHSHQGHQW�FRQVXOWDQW�JURXSV�RQ�D�FRQWUDFW�EDVLV�ZRXOG�EH�SUHIHUUHG��$Q�HIIHFWLYH
V\VWHP� RI� OLFHQVLQJ�� SURMHFW� YHULILFDWLRQ�� DQG� HPLVVLRQV� PRQLWRULQJ� VKRXOG� KHOS� DYRLG
RYHUUXQV� RI� WKH� QDWLRQDO� HPLVVLRQV� FDS�� +RZHYHU�� EHIRUH� GHYHORSLQJ� WKLV� V\VWHP�� WKH
IROORZLQJ�WRSLF�PHULW�FDUHIXO�UHYLHZ�
• %DUULHUV�WR�LPSOHPHQW�$,-�-,�SURMHFWV�
• (QYLURQPHQWDO�SROLF\�DQG�OHJLVODWLYH�IUDPHZRUN�
• ,QVWLWXWLRQDO�DUUDQJHPHQW�DQG�FDSDFLW\�EXLOGLQJ�

��� %DUULHUV�WR�$,-�-,�3URMHFWV

3ULRU� WR�D�GLVFXVVLRQ�RI� WKH�GHVLJQ�RI� LQYHVWPHQW�IULHQGO\� LQFHQWLYHV� WR� LQFUHDVH� WKH� IORZ�RI
*+*�PLWLJDWLRQ�SURMHFWV��WKH�EDUULHUV�WR�SDUWLFLSDWH�LQ�$,-�SURMHFWV��WR�WKH�H[WHQW�WKDW�$,-�SLORW
SKDVH�H[SHULHQFHV�DOORZ��VKRXOG�EH�DQDO\]HG�DQG�XQGHUVWRRG��7KHVH�EDUULHUV� IDOO�XQGHU� WKH
IROORZLQJ�FDWHJRULHV�
• ,QVWLWXWLRQDO��/RFDO�UHJXODWRU\�FDSDFLW\�RI�KRVW�FRXQWU\�WR�FUHDWH�DQG�PDQDJH�$,-�SURMHFWV

DQG�LQWHUHVW�ZKHUH�ORFDO�PRWLYDWLRQ�LV�ZHDN�
• )LQDQFLDO��$YDLODELOLW\�RI�ILQDQFLDO�UHVRXUFHV�WR�VXSSRUW�WKH�FUHDWLRQ�RI�FDSDFLW\�IRU�SURMHFW

PDQDJHPHQW�
• 7HFKQLFDO�� 6SHFLILF� NQRZOHGJH� RQ� WKH� QXDQFHV� RI� $,-� UHJXODWLRQ�� PRQLWRULQJ� DQG

HQIRUFHPHQW�
• $QDO\WLFDO�� .QRZOHGJH� RI� PHWKRGRORJLFDO� LVVXHV� DQG� TXDQWLILFDWLRQ� PHWKRGV� WKDW� DUH

ORFDOO\�QRW�DYDLODEOH�
• ,QIRUPDWLRQ���$YDLODELOLW\�RI�FOHDU��XQELDVHG�LQIRUPDWLRQ�RQ�$,-
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7KH�OLVW�RI�LQFHQWLYHV�IRU�$,-�SURMHFWV�VXPPDUL]HG�LQ�7DEOH�����FDQ�EH�XVHIXO�LQ�SUHSDULQJ�WKH
UXOHV�IRU�-,�SURMHFWV�

7DEOH������/LVW�RI�,QFHQWLYHV�IRU�+RVW�DQG�,QYHVWRU�&RXQWULHV

+RVW�&RXQWU\ ,QYHVWRU�&RXQWU\
FOHDU�VLPSOH SURFHGXUHV

&R�ILQDQFLQJ�RI�HGXFDWLRQ�DQG�FDSDFLW\
EXLOGLQJV

7D[

6XSSRUW�IRU�ORFDO�1*2V 7D[�H[HPSWLRQV
$FFHVV�WR�LQIRUPDWLRQ��WHFKQLFDO�GDWD 6XEVLGLHV
3UHIHUHQWLDO�WDULII�WUHDWPHQW�RI�LPSRUWHG
HTXLSPHQW�IRU�$,-�SURMHFWV

$FFHVV�WR�DGYDQFH�LQIRUPDWLRQ��GHYHORSPHQW
EDQN

2YHUFRPLQJ�RI�ILQDQFLDO�EDUULHUV�DW�QHZ
WHFKQRORJ\�WUDQVIHU

´%DQNLQJµ�*+*�UHGXFWLRQV�IRU�FUHGLW�LQ�SRVW
SLORW�SKDVH

6HFRQGDU\�HIIHFW�RI�$,-�SURMHFWV�RQ�WKH�HQHUJ\
FRQVHUYDWLRQ�DQG�RWKHU�HPLVVLRQV�DEDWHPHQW

5LVN�LQVXUDQFH

$FFHVV�WR�LQWHUQDWLRQDO�FR�RSHUDWLRQ 1RQ�2'$�FR�ILQDQFLQJ�IRU�UHVHDUFK�DQG
GHYHORSPHQW
3UHIHUHQWLDO�WDULII�WUHDWPHQW�RQ�LPSRUWV�RI
HQYLURQPHQWDOO\�IULHQGO\�SURGXFWV

(YHQ�WKRXJK�WKH�LQWHUHVWV�RI�KRVW�DQG�LQYHVWRU�FRXQWULHV�PD\�GLIIHU��IRU�WKH�VPDOO�YROXPH�RI
&2��RIIVHWV��WKH�SRVLWLRQ�RI�KRVW�FRXQWU\�FDQ�HDVLO\�FKDQJH�LQWR�DQ�LQYHVWRU·V�SHUVSHFWLYH�LI�LW
XVHV� LPSURSHU� SROLF\� WR� LPSOHPHQW� $,-� SURMHFWV�� 7KHUHIRUH�� HIIHFWLYH� DQG� UHOLDEOH� QDWLRQDO
PRQLWRULQJ�V\VWHPV�DUH�QHHGHG�IRU�ERWK�KRVW�DQG�LQYHVWRU�FRXQWULHV�

��� 1DWLRQDO�*+*�0LWLJDWLRQ�6WUDWHJ\�DQG�3ROLF\

7KH� 6ORYDN� 5HSXEOLF� KDV� QRW� \HW� DGRSWHG� DQ� LQWHJUDWHG� VWUDWHJ\� RQ� *+*� PLWLJDWLRQ�
+RZHYHU�� PDQ\� HQYLURQPHQWDO� SURWHFWLRQ� PHDVXUHV� LPSOHPHQWHG� VLQFH� ����� �IRFXVHG
SULPDULO\� RQ� HQHUJ\� FRQVHUYDWLRQ� DQG� DLU� SURWHFWLRQ�� KDYH� KDG� DQFLOODU\� EHQHILWV� RI� *+*
PLWLJDWLRQ�DQG�VLQN�HQKDQFHPHQW��+RZHYHU��65�VKRXOG�GLUHFWO\�DGGUHVV�WKH�-,�$,-�DQG�RU�$7
SURFHVVHV�DV� VRRQ�SRVVLEOH�� RU� HOVH� RWKHU�(,7� FRXQWULHV� FRXOG� FDSWXUH� WKH� HPLVVLRQV�PDUNHW�
7KLV� WDUJHW� FDQ� EH� DFKLHYHG� RQO\� ZLWK� XVH� RI� IOH[LEOH�� LQYHVWPHQW�IULHQGO\� GHVLJQ� RI� WKH
LQVWLWXWLRQDO�DQG�OHJLVODWLYH�IUDPHZRUN��0RUHRYHU��VLPXOWDQHRXVO\�FRPSO\LQJ�ZLWK�WKH�.\RWR
UHGXFWLRQ� FRPPLWPHQWV� DQG� DGRSWLQJ� HPLVVLRQV� WUDGLQJ� UHTXLUHV� D� WKRXJKWIXO� VWUDWHJ\�� 7R
WKLV� HQG�� DQ� HQYLURQPHQWDO� DQG� OHJLVODWLYH� IUDPHZRUN� IRU� WKH� 6ORYDN� 5HSXEOLF� LV� OLVWHG� LQ
$SSHQGL[���

7KH�UHVXOWV�RI�WKH�IROORZLQJ�UHVHDUFK�SURJUDPV�DQG�SURMHFWV�IRUP�WKH�EDVLV�IRU�WKH�SUHSDUDWLRQ
RI�PLWLJDWLRQ�DQG�DGDSWDWLRQ�PHDVXUHV�
∗ 1DWLRQDO�&OLPDWH�3URJUDP�RI�6ORYDN�5HSXEOLF
∗ 1DWLRQDO�3URJUDP�RI�*UHHQKRXVH�*DVHV�0RQLWRULQJ
∗ 1DWLRQDO�3URJUDP�WR�6WDELOLVH�DQG�5HGXFH�&2��(PLVVLRQ�LQ�WKH�7UDQVSRUWDWLRQ
∗ 86�&RXQWU\�6WXG\�3URJUDP
7KH� PHDVXUHV� SHUWDLQLQJ� H[FOXVLYHO\� WR� &2�� HPLVVLRQV� UHGXFWLRQ� UHVXOWLQJ� IURP� SUHVHQW
HQYLURQPHQWDO� OHJLVODWLRQ�DQG�HQHUJ\� FRQVHUYDWLRQ�PHDVXUHV� DUH� VXPPDUL]HG�EHORZ��7KHVH
PHDVXUHV� DUH� SUHVHQWHG� LQ� GHWDLO� LQ� WKH� )LUVW�� DQG� 6HFRQG� 1DWLRQDO� &RPPXQLFDWLRQ� RQ
&OLPDWH�&KDQJH��DV�ZHOO�DV�LQ�WKH�&RXQWU\�6WXG\�RI�65��
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����� (PLVVLRQV�2I��&2���&URVV�6HFWRUDO�0HDVXUHV

0HDVXUHV�IXOO\�RU�SDUWO\�LPSOHPHQWHG
 
$OWKRXJK�WKH�$FW�RQ�3URWHFWLRQ�RI�WKH�$LU�IRFXVHV�RQ�EDVH�DLU�SROOXWDQWV��H�J���62���12[��&2�
VROLG� SDUWLFOHV��� LW� UHSUHVHQWV� RQH� RI� WKH� PRVW� LPSRUWDQW� H[LVWLQJ� WRROV� WR� PLWLJDWH� &2�

HPLVVLRQV��7KLV�ODZ�KDV�HVWDEOLVKHG�WKH�XVH�RI�WKH�%HVW�$YDLODEOH�7HFKQRORJLHV�1RW�(QWDLOLQJ
([FHVVLYH� &RVW� �%$71((&�� VWDQGDUG� IRU� QHZ� DQG� UHWURILWWHG� XQLWV�� DQG� KDV� LPSRVHG� DLU
SROOXWLRQ� FKDUJHV� RQ� HPLWWHUV��$FFRUGLQJ� WR� WKH�%$71((&� UHTXLUHPHQWV�� QHZ� WHFKQRORJLHV
PXVW�PHHW�EDVLF�HPLVVLRQ�VWDQGDUGV��7KH�SUHVHQW�HPLVVLRQ�VWDQGDUGV�DSSOLHG�LQ�6ORYDNLD��VHH
$SSHQGL[� ��� IRU� IRVVLO� IXHO� FRPEXVWLRQ� DUH� WKXV� KDUPRQL]HG� ZLWK� WKH� (8� RQHV�� ([LVWLQJ
IDFLOLWLHV�PXVW�PHHW�WKHVH�VWDQGDUGV�ZLWKLQ�D�VWULFWO\�GHWHUPLQHG�SHULRG��,Q�WKLV�ZD\��WKH�$FW
ERWK�UHGXFHV�DLU�SROOXWLRQ�DQG�HPLVVLRQV�RI�&2��

,Q�DGGLWLRQ��WKH�IROORZLQJ�H[LVWLQJ�OHJLVODWLRQ�LV�UHOHYDQW�WR�&2��HPLVVLRQV�PLWLJDWLRQ�
⇒ $FW�1R�� ��������� � RQ� WKH� 3URWHFWLRQ� RI� WKH�$LU� DJDLQVW� 3ROOXWDQWV� DPHQGHG� E\�$FW�1R�
�������

⇒ 'HFUHH� RI� 6ORYDN� *RYHUQPHQW� 1R���������� � E\� ZKLFK� WKH� $FW� 1R�� ��������� RQ� WKH
SURWHFWLRQ�RI�WKH�$LU�DJDLQVW�3ROOXWDQWV�LV�H[HFXWHG�

⇒ $FW�1R�����������RQ�WKH�*RYHUQPHQWDO�$GPLQLVWUDWLRQ�RI�WKH�$LU�3URWHFWLRQ�DPHQGHG�E\
ODWHU�GHFUHH�

⇒ $FW�1R�����������RQ�&KDUJHV�IRU�$LU�3ROOXWLRQ�
⇒ $FW� 1R�� ��������� RQ� *RYHUQPHQWDO� )XQG� IRU� WKH� (QYLURQPHQW�� 3URPXOJDWLRQ� 1R�

���������RQ�&RQGLWLRQV�IRU�3URYLGLQJ�DQG�8VH�RI�WKH�)LQDQFLDO�0HDQV�IURP�*RYHUQPHQWDO
)XQG�IRU�WKH�(QYLURQPHQW�RI�WKH�6ORYDN�5HSXEOLF�

⇒ $FW�1R����������RQ�3URGXFWLRQ��'LVWULEXWLRQ�DQG�&RQVXPSWLRQ�RI�+HDW�
⇒ $FW�1R����������DQG�1R�����������RQ�(QHUJ\�,QVSHFWRUDWH�
⇒ $FW�1R�����������RQ�,QFRPH�7D[�DPHQGHG�E\�ODWHU�GHFUHHV�
⇒ /LEHUDOLVDWLRQ�RI�HQHUJ\�DQG�IXHO�SULFHV�
⇒ 3URJUDP�6XSSRUWLQJ�WKH�(FRQRPLF�$FWLYLWLHV�5HVXOWLQJ�LQ�6DYLQJV�RI�(QHUJ\�DQG�,PSRUWHG

5DZ�0DWHULDOV�
⇒ $FW�1R�����������RQ�9DOXH�$GGHG�7D[�
⇒ $FW�1R�����������RQ�(QHUJ\�DQG�RQ�FKDQJLQJ�$FW�1R����������RQ�7UDGH�(QWHUSULVHV�DV

DPHQGHG�LQWHJUDWHV�WKH�IROORZLQJ�RQ�JRLQJ�DFWLYH�DFWV�
⇒ $FW��1R�����������RQ�SURGXFWLRQ��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�RI�HOHFWULFLW\
⇒ $FW��1R����������RQ�SURGXFWLRQ��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�RI�IXHO�JDVHV
⇒ $FW��1R�����������RQ�(QHUJ\�,QVSHFWRUDWH
⇒ $FW��1R����������RQ�SURGXFWLRQ��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�RI�KHDW
7KLV� QHZ� DFW� LV� IRFXVHG� RQ� WKH� EHKDYLRU� RI� WKH� HQHUJ\� PDUNHW� XQGHU� QHZ� HFRQRPLF
FRQGLWLRQV�

⇒ $FW�RI�(QHUJ\�(FRQRP\�KDV�EHHQ�VXEPLWWHG�IRU�DSSURYDO�E\�JRYHUQPHQW��7KLV�DFW�VKRXOG
VWLPXODWH�DFWLYLWLHV�IRFXVHG�RQ�PRUH�HFRQRPLFDO�DQG�HIILFLHQW�HQHUJ\�XVH�E\�LPSOHPHQWLQJ�
• 3URJUDPV�VXSSRUWLQJ�PRUH�HFRQRPLFDO�HQHUJ\�XVHV
• 5HJLRQDO�HQHUJ\�SROLF\
• (QHUJ\�DXGLWV
• 2EOLJDWRU\�RI�KHDW�DQG�HOHFWULFLW\�FRJHQHUDWLRQ
• (QHUJ\�ODEHOOLQJ�RI�DSSOLDQFHV
• (QHUJ\�VWDQGDUGV
• (GXFDWLRQ�DQG�WUDLQLQJ�SURJUDPV

0HDVXUHV�FRQVLGHUHG�IRU�WKH�IXWXUH

7KH�IROORZLQJ�PHDVXUHV�KDYH�EHHQ�SURSRVHG�DV�SRVVLEOH�GLUHFWLRQV�IRU�65�HQHUJ\�DQG�*+*
PLWLJDWLRQ�SROLF\�
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⇒ (QHUJ\�6DYLQJ�)XQG��(6)���7KLV�IXQG�ZRXOG�SURYLGH�VXEVLGLHV�IRFXVHG�RQ�WKH�VXSSRUW�RI
VPDOO� DQG� PHGLXP� HQHUJ\� HIILFLHQF\� LQYHVWPHQW�� 7KH� IXQG� ZRXOG� EH� FUHDWHG� ZLWK� ���
PLOOLRQ�(&8�IURP� WKH�PHDQV�RI�3+$5(������PLOOLRQ�(&8�IURP� WKH�(%5'��DQG�GRPHVWLF
IXQGV�

⇒ 0RUH�HIIHFWLYH�XVH�RI� UHQHZDEOH�HQHUJ\�SRWHQWLDO��2EWDLQLQJ�D�KLJKHU� OHYHO�RI� UHQHZDEOH
HQHUJ\�LPSOHPHQWDWLRQ�FRXOG�\LHOG�IXUWKHU�&2��HPLVVLRQV�GHFUHDVHV�

⇒ 1DWLRQDO�3URJUDPPH�RI�&RQYHUJHQFH�6WUDWHJ\�IRU�(QHUJ\�3ROLF\�RI�6ORYDN�5HSXEOLF��WR�WKH
HQHUJ\�SROLF\�RI�(XURSHDQ�8QLRQ�

7KHVH� HQHUJ\�SROLF\�PHDVXUHV� DUH�QRW� VSHFLILF� WR� JUHHQKRXVH� JDV�PLWLJDWLRQ�� EXW� UDWKHU� DUH
IRFXVHG� GLUHFWO\� RQ� WKH� H[SDQVLRQ� SODQ� RI� HQHUJ\� VRXUFHV� LQ� 6ORYDNLD�� WKXV� LQGLUHFWO\
LQIOXHQFLQJ� &2�� HPLVVLRQV�� $OO� IXOO\� RU� SDUWO\� DGRSWHG� PHDVXUHV� IRU� WKH� HQHUJ\�
WUDQVSRUWDWLRQ�DQG�LQGXVWULDO�VHFWRUV��DV�ZHOO�DV�DQ�H[KDXVWLYH�H[SRVLWLRQ�RI�&2��SURGXFWLRQ
IURP�WKHVH�VRXUFHV��DUH�GHWDLOHG�LQ�WKH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ��

��� ([LVWLQJ��,QVWLWXWLRQDO�DQG�&RPPHUFLDO�%DVLV

$V� WKH� 6ORYDN� 5HSXEOLF� KDV� QRW� \HW� EHHQ� HQJDJHG� LQ� WKH� $,-� SLORW� SKDVH�� XS� WR� QRZ� RQO\
H[SHULHQFHV� ZLWK� *()� �*OREDO� (QYLURQPHQWDO� )DFLOLWLHV�� SURMHFWV� DUH� DYDLODEOH� IRU� UHYLHZ�
,QVWLWXWLRQDO�VWUXFWXUHV�IRU�-,�SURMHFWV�DQG�RU�*+*�HPLVVLRQV�WUDGLQJ�VKRXOG�EH�GHVLJQHG�DV
PRGLILFDWLRQV� WR�H[LVWLQJ�GRPHVWLF� LQVWLWXWLRQV��SRVVLEO\� LQFOXGLQJ�VRPH�ZKLFK�KDYH�QRW�\HW
EHHQ� HQJDJHG� LQ� *+*�PLWLJDWLRQ� SROLF\� �VXFK� DV� WKH� 65� 0LQLVWU\� RI� WKH� )LQDQFH�� WKH� 65
0LQLVWU\� RI� WKH� )RUHLJQ�$IIDLUV�� LQVXUDQFH� FRPSDQLHV�� DQG� FRQVXOWDQW� RIILFHV��� )RU� SUDFWLFDO
LPSOLFDWLRQ��DQ\�VROXWLRQ�PXVW�PLQLPL]H�DGPLQLVWUDWLRQ�DQG�WUDQVDFWLRQ�FRVWV�

7KH� SURSRVHG� IUDPHZRUN� DOORZV� OLFHQVHG� LQGHSHQGHQW� �SULYDWH� VHFWRU�� HQWLWLHV� WR� GHYHORS
$,-�-,�SURMHFWV�RQ�D�FRQWUDFW�EDVLV��/LFHQVLQJ�ZRXOG�HQVXUH�WKH�XVH�RI�DSSURYHG�PHWKRGRORJ\
IRU�SURMHFW�TXDOLILFDWLRQ�VR�WKDW�FDOFXODWLRQV�RI�SURMHFWHG�HPLVVLRQV�UHGXFWLRQ�DQG�0$&V�FDQ
EH� FRQILGHQWO\� HYDOXDWHG� DW� WKH� JRYHUQPHQWDO� OHYHO�� 7KH� SURSRVHG� IUDPHZRUN� UHVHUYHV
UHSRUWLQJ�� PRQLWRULQJ� DQG� SURMHFW� YHULILFDWLRQ� IRU� WKH� JRYHUQPHQW�� DV� WKHVH� DFWLYLWLHV� ZLOO
GLUHFWO\� LPSDFW� WKH�DYDLODELOLW\�RI� DFFXUDWH� LQIRUPDWLRQ�RQ� WKH�QDWLRQDO� HPLVVLRQV� LQYHQWRU\
DQG�FXUUHQW�VWDWH�RI�FRPSOLDQFH�

����� 6WDWH�,QVWLWXWLRQV�)RU�-,�3URMHFW�7UHDWPHQW

7KLV�VHFWLRQ�OLVWV�FXUUHQW�DFWLYLWLHV�RI�LQVWLWXWLRQV�LQ�6ORYDNLD�WKDW�FRXOG�FRQVWLWXWH�D�EDVLV�IRU
FUHDWLQJ�DQ�LQVWLWXWLRQDO�DUUDQJHPHQW�RQ�-,�SURMHFW�LPSOHPHQWDWLRQ�

7KH�$LU�3URWHFWLRQ�'HSDUWPHQW�
0LQLVWU\�RI�WKH�(QYLURQPHQW�RI�WKH�6ORYDN�5HSXEOLF��0R(�65�
• )XOO\�UHVSRQVLEOH�IRU�DOO�DFWLYLWLHV�LQ�FRQQHFWLRQ�ZLWK�*+*�PLWLJDWLRQ�RSWLRQ�
• &XUUHQWO\�FRRUGLQDWLQJ�SUHSDUDWLRQV�IRU�WZR�$,-�SURMHFWV�ZLWK�1RUZD\�

6ORYDN�+\GURPHWHURORJLFDO�,QVWLWXWH��6+,��
0LQLVWU\�RI�WKH�(QYLURQPHQW�RI�WKH�6ORYDN�5HSXEOLF��0R(�65�
• &DUULHV� RXW� WKH� 1DWLRQDO� (PLVVLRQV� ,QYHQWRU\� �5(==2��� ZKLFK� IRFXVHV� RQ� SULPDU\

SROOXWDQWV�
• 5HVSRQVLEOH� IRU� WKH� QDWLRQDO�*+*� LQYHQWRU\� DFFRUGLQJ� WR� WKH� ,3&&�PHWKRGRORJ\�XVLQJ

WKH�GDWD�IURP�HQHUJ\�VWDWLVWLFV�
• &ROOHFWLQJ�WKH�GDWD�IRU�&25,1$,5�LQYHQWRU\�
• 'HYHORSLQJ� WKH�QHZ�HPLVVLRQV� LQYHQWRU\� V\VWHP�1(,6� LQ� WKH� IUDPHZRUN�RI� WKH�3+$5(

SURMHFW�� 7KLV� V\VWHP� ZLOO� XQLI\� WKH� GDWD� FROOHFWLRQ� QHHGHG� IRU� WKH� QDWLRQDO� HPLVVLRQV
LQYHQWRU\�DV�ZHOO�DV�IRU�HPLVVLRQV�WD[DWLRQ�RQ� WKH� ORFDO� OHYHO��2Q�WKH�QDWLRQDO� OHYHO�� WKLV
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QHZ� V\VWHP� ZLOO� SURYLGH� WKH� *+*� LQYHQWRU\� XVLQJ� ERWWRP�XS� GDWD� IURP� LQGLYLGXDO
SROOXWDQW�VRXUFHV�DV�ZHOO�DV�WRS�GRZQ�GDWD�IURP�HQHUJ\�VWDWLVWLFV�

(QYLURQPHQWDO�6WDWH�$GPLQLVWUDWLRQ�2IILFHV�

0LQLVWU\�RI�,QWHUQDO�$IIDLUV�RI�WKH�6ORYDN�5HSXEOLF

• 5HVSRQVLEOH�IRU�PDQDJLQJ�DOO�HQYLURQPHQWDO�LVVXHV�DQG�HPLVVLRQV�FKDUJHV��7KH�*+*
LVVXHV�DUH�QRW�IROORZHG�RQ�WKLV�OHYHO�

• &RXOG�VHUYH�DV�SULPDU\�FRQWDFWV�IRU�FRPSDQLHV��SURYLGLQJ�EDVLF�LQIRUPDWLRQ�DERXW�$,-��-,
DQG�$7�FRQFHSWV�

'HSDUWPHQWV� RI� (FRQRP\� 6WUDWHJ\� DQG� 3ROLF\�� (QHUJ\� 3ROLF\� DQG� 5HJXODWLRQ�� DQG
(QYLURQPHQWDO�3ROLF\�
0LQLVWU\�RI�WKH�(FRQRP\�RI�WKH�6ORYDN�5HSXEOLF��0R(&�65�
• &ROOHFWLRQ�RI�XSGDWHG�HQHUJ\�VWDWLVWLFV�
• (QHUJ\�VWUDWHJ\�DQG�SROLF\�GHYHORSPHQW�

6ORYDN�(QHUJ\�,QVSHFWRUDWH���(QHUJ\�$JHQF\��6(,�($�
0LQLVWU\�RI�(FRQRP\�RI�WKH�6ORYDN�5HSXEOLF
&RPSULVHV�WKH�(QHUJ\�,QVSHFWRUDWH��WKH�(QHUJ\�$JHQF\��WKH�%UDWLVODYD�(QHUJ\�&HQWHU��DQG�WKH�(QHUJ\
,QVWLWXWH
• 2UJDQL]HV�WUDLQLQJ�FRXUVHV�IRU�HQHUJ\�DGYLVHUV��IRFXVHG�RQ�WKH�WKHUPDO�LQVXODWLRQ�RI

EXLOGLQJV�DFFRUGLQJ�WR�FXUUHQW�VWDQGDUGV�DQG�LQ�DJUHHPHQW�ZLWK�WKH�3URJUDP�RI�(QHUJ\
6DYLQJ�RI�WKH�0R(&�

• (VWDEOLVKHV�&HQWHUV�WR�SURYLGH�DOO�EDVLF�LQIRUPDWLRQ�DQG�FRQVXOWDWLRQ�RQ�HQHUJ\
FRQVHUYDWLRQ��$OO�LQIRUPDWLRQ�LV�DYDLODEOH�ZLWKRXW�DQ\�FKDUJH�

• 'LVVHPLQDWHV�DOO�DYDLODEOH�LQIRUPDWLRQ�RQ�HQHUJ\�FRQVHUYDWLRQ�

6WDWLVWLFDO�2IILFH�RI�WKH�6ORYDN�5HSXEOLF
• &ROOHFWV�XSGDWHG�VWDWLVWLFDO�GDWD�

0LQLVWU\�RI�WKH�)LQDQFH�RI�WKH�6ORYDN�5HSXEOLF
• &RXOG�EH�HQJDJHG�RQ�KLJKHU�OHYHO�LQ�*+*�PLWLJDWLRQ�RSWLRQV�LQ�65�
• ,Q� FRRSHUDWLRQ� ZLWK� EDQNV� DQG� ILQDQFLDO� LQVWLWXWLRQV�� FRXOG� KHOS� GHVLJQ� LQYHVWPHQW�

IULHQGO\�ILQDQFLDO�UXOHV�IRU�FRQWUDFWLQJ�

0LQLVWU\�RI�WKH�)RUHLJQ�$IIDLUV�RI�WKH�6ORYDN�5HSXEOLF
• &RXOG� SURYLGH� NQRZOHGJH� IRU� LQWHUQDWLRQDO� FRQWUDFWV� ZLWK� SRVVLEOH� JRYHUQPHQWDO

JXDUDQWHHV�

����� ,QVWLWXWLRQV�2I�3ULYDWH�6HFWRU�)RU�-,�3URMHFW�7UHDWPHQW

&RRSHUDWLRQ�ZLWK� LQGHSHQGHQW� SULYDWH� ERGLHV� RQ� D� FRQWUDFW� EDVLV� FDQ� ORZHU� DGPLQLVWUDWLRQ
DQG� WUDQVDFWLRQ� FRVWV�� 3UHYLRXV� H[SHULHQFHV� LQ�� IRU� H[DPSOH�� SUHSDULQJ� WKH� 6ORYDN�1DWLRQDO
&RPPXQLFDWLRQV�RQ�&OLPDWH�&KDQJH�DQG�WKH�&RXQWU\�6WXG\�RI�6ORYDNLD�KDYH�HVWDEOLVKHG�D
QHWZRUN� RI� FRQQHFWLRQV� WKDW� FRXOG� EH� GLUHFWO\� HQJDJHG� LQ� -,� SURMHFW� GHVLJQ� DQG
LPSOHPHQWDWLRQ�� ([LVWLQJ� HQYLURQPHQWDO� OHJLVODWLRQ� FDQ� DOVR� EH� XVHG� LQ� WKLV� SURFHVV� E\
HQFRXUDJLQJ� DFFHSWDQFH� DQG� OLFHQVLQJ� RI� QHZ� HQYLURQPHQWDOO\� IULHQGO\� WHFKQRORJLHV�� 7KH
3URPXOJDWLRQ�RI�WKH�0LQLVWU\�RI�(QYLURQPHQW�1R������������FKDUJHG�LQGLYLGXDO�SHUVRQV�DQG
RUJDQL]DWLRQV� FKDUJHG� WR� DVVHVV� WKHVH� LQYHVWPHQWV� LQ� OLJKW� RI� WKHLU� SRWHQWLDO� HPLVVLRQV
UHGXFWLRQV�

$V�ZH�KDYH�DOUHDG\�PHQWLRQHG��WKH�$FW�RI�(QHUJ\�(FRQRP\�GHILQHV�WKH�FRQGLWLRQV�IRU�HQHUJ\
DXGLWV��7KHVH�DXGLWV�ZLOO�EH�REOLJDWRU\�IRU�DOO�RUJDQL]DWLRQV�ZRUNLQJ�RQ�D�JRYHUQPHQW�EXGJHW
RU� ZLWK� JRYHUQPHQWDO� ILQDQFLDO� VXSSRUW� DQG� IRU� DOO� HQWHUSULVHV� DVNLQJ� IRU� JRYHUQPHQWDO
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HQHUJ\� FRQVHUYDWLRQ� VXEVLGLHV�� 7KH� (QHUJ\� $JHQF\�(QHUJ\� ,QVWLWXWH� DGPLQLVWHUV� WUDLQLQJ
FRXUVHV� IRU� HQHUJ\� DXGLWRUV�� 7KH� QXPEHU� SULYDWH� HQWLWLHV� DSSURYHG� WR� PDQDJH� *+*
PLWLJDWLRQ�SURMHFWV�VKRXOG�EH�OLPLWHG�GXH�WR�WKH�H[SHFWHG�DPRXQW�RI�DYDLODEOH�SURMHFWV�DQG�WKH
VHULRXVQHVV�RI� WKH�SUREOHP��:H�DOVR� VXJJHVW� WKDW� WKH� FRPSOH[LW\�RI� WKLV� LVVXH� DQG� WKH� KLJK
WHFKQLFDO�UHTXLUHPHQWV�IRU�VXFFHVVIXO�SDUWLFLSDWLRQ�DUJXH�IRU�WKLV�W\SH�RI�UHVWULFWHG�OLFHQVLQJ�
7KH� IROORZLQJ� SULYDWH� VHFWRU� UHSUHVHQWDWLYHV�ZRXOG� OLNHO\� VKRZ� LQWHUHVW� LQ� SDUWLFLSDWLQJ� LQ
YDULRXV�VWDJHV�RI�*+*�PLWLJDWLRQ�SURMHFWV�

,QVXUDQFH�FRPSDQLHV
• &DQ� SOD\� DQ� LPSRUWDQW� UROH�� HVSHFLDOO\� LQ� SLORW� SKDVH�� ZKHUH� UXOHV� DUH� DYDLODEOH� DQG

LQWHUQDWLRQDOO\�DFFHSWHG�
• 5ROH� HVSHFLDOO\� LPSRUWDQW� LQ� FRXQWULHV� ZLWK� HFRQRP\� LQ� WUDQVLWLRQ� WR� KHOS� SRRO

PDFURHFRQRPLF��SROLWLFDO��DQG�RZQHUVKLS�ULVNV�

(QHUJ\�DQG�HQYLURQPHQWDO�DXGLW�FRPSDQLHV
• 7KH�WHFKQLFDO�FDSDFLW\�RI�WKHVH�LQVWLWXWLRQV�KDV�DOUHDG\�EHHQ�XVHG�RQ�FRQWUDFW�EDVLV�GXULQJ

GHYHORSPHQW�RI�1DWLRQDO�&RPPXQLFDWLRQV�RQ�&OLPDWH�&KDQJH��&RXQWU\�6WXG\�6ORYDNLD�
HWF��

• &DQ�KHOS�LPSURYH�PHWKRGRORJ\�IRU�SURMHFW�GHYHORSPHQW�
• 6KRXOG�DSSO\�IRU�OLFHQVLQJ�IRU�SURMHFW�GHYHORSPHQW�
• &RXOG�DOVR�SDUWLFLSDWH�LQ�PRQLWRULQJ�DQG�SURMHFW�VWDWXV�YHULILFDWLRQ�SKDVHV�

)RU�WKH�6ORYDN�5HSXEOLF�ZH�PXVW�DOVR�FRQVLGHU�
• $EVHQFH�RI�H[SHULHQFH�IURP�SURMHFW�GHYHORSPHQW�LQ�$,-�SLORW�SKDVH�
• :HDN�SXEOLF�LQIRUPDWLRQ�DERXW�QHZ�*+*�PLWLJDWLRQ�FRQFHSWV�
• $EVHQFH� RI� H[LVWLQJ� OHJLVODWLYH� DQG� HFRQRPLF� LQVWUXPHQWV� WKDW� GLUHFWO\� VXSSRUW� &2�

PLWLJDWLRQ�SURMHFW�LPSOHPHQWDWLRQ�
 

��� 'HVLJQ�RI�,QVWLWXWLRQDO�$UUDQJHPHQW�IRU�-,�3URMHFWV�LQ�65

7KH�IROORZLQJ�IDFWRUV�VKRXOG�EH�FRQVLGHUHG�LQ�GHVLJQLQJ�D�SURSHU�LQVWLWXWLRQDO�IUDPHZRUN�IRU
LPSOHPHQWLQJ�-,�SURMHFWV�LQ�WKH�6ORYDN�5HSXEOLF�

D� ([LVWLQJ�JRYHUQPHQWDO�LQVWLWXWLRQV�DQG�QRQ�JRYHUQPHQWDO�ERGLHV�
E� ([LVWLQJ�LQYHQWRU\�V\VWHP�DQG�LQGLYLGXDO�LQVWLWXWLRQV·�UHVSRQVLELOLW\�WR�WKH�QDWLRQDO�*+*

LQYHQWRU\�
F� $YDLODELOLW\�ILQDQFLDO�UHVRXUFHV�
G� 'HVLUDELOLW\�RI�QLPEOH��IOH[LEOH��HIILFLHQW��DQG�UHVSRQVLYH�LQVWLWXWLRQDO�DUUDQJHPHQW�

+DYLQJ�FRQVLGHUHG�WKHVH�IDFWRUV��ZH�SURSRVH�WKH�VLPSOLILHG�LQVWLWXWLRQDO�GHVLJQ�IRU�-,�SURMHFW
LPSOHPHQWDWLRQ�VKRZQ�LQ�)LJXUH�����
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)LJXUH�������,QVWLWXWLRQDO�FKDLQ�IRU�-,�SURMHFW�LPSOHPHQWDWLRQ

&203$1<

3URMHFW�LGHD

352-(&7,1*�&203$1<

3URMHFW�SUH�TXDOLILFDWLRQ

/,&(16('�&203$1<

3URMHFW�HODERUDWLRQ

4XDOLILFDWLRQ

RISURMHFWV

1R

2WKHU�SRVVLELOLWLHV

IRU�SURMHFW�DSSOLFDWLRQ

\HV

*29(510(17$/�%2'<

)25�-,��352-(&76

3URMHFW�DSSURYDO�

*+*�WUDGLQJ�OLFHQVLQJ

0R(�65

0R(&�65

&RPSDQ\

6HDUFK�IRU�,QYHVWRU

*29(510(17$/�%2'<

)25�-,��352-(&76

,QYHVWRU�VHOHFWLRQ

&203$1<���,19(6725

&RQWUDFW

*29(510(17$/�%2'<�)25�-,��352-(&76

&RQWUDFW�DSSURYDO�3URMHFW�PRQLWRULQJ�9HULILFDWLRQ�RI�SURMHFW�VWDWXV

6(,��($�
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0DLQ�DFWLYLWLHV�RI�VXEMHFWV�OLVWHG�LQ�)LJXUH����

��&203$1<

• 3URMHFW�LGHD
• 'HILQLWLRQ�RI�VWUDWHJ\

��352-(&7,1*�&203$1<

• 3UH�IHDVLELOLW\�VWXG\

��/,&(16('�&203$1<��0R(�65�DQG�RU�0R(&�65�
• 3UH�IHDVLELOLW\�VWXG\
• 3UH�TXDOLILFDWLRQ� RI� SURMHFW� ZLWK� UHVSHFW� WR� *+*� PLWLJDWLRQ� DFFRUGLQJ� WR� DSSURYHG

PHWKRGRORJ\

��/,&(16('�&203$1<
����4XDOLILFDWLRQ�RI�SURMHFW�ZLWK�UHVSHFW�WR
• -,�3URMHFW�&DWHJRU\

 ��(QHUJ\�HIILFLHQF\��VXSSO\�VLGH�
��(QHUJ\�HIILFLHQF\��GHPDQG�VLGH�
��)XHO�VZLWFKLQJ��IRVVLO�IXHOV�
��&RPELQHG�F\FOH
��5HQHZDEOH�VRXUFHV
��&2��UHGXFWLRQV���VLQNV
��)XJLWLYH�JDV�FDSWXUH
��2WKHU

• $GGLWLRQDOLW\
• (VWLPDWLRQ�RI�0$&
• (VWLPDWLRQ�RI�0$'
• 3URMHFW�VFHQDULR�IRU�&2��UHGXFWLRQ

0$&� �PDUJLQDO�DEDWHPHQW�FRVWV��0$'� �PDUJLQDO�DYRLGHG�GDPDJH�FRVWV��7RWDO�FRVWV�DUH�PLQLPL]HG
DW� SRLQW� ZKHUH� WKH� VORSH� RI� WKH� DEDWHPHQW� FRVW� FXUYH� HTXDOV� WKH� QHJDWLYH� VORSH� RI� WKH� GDPDJH� FRVW
FXUYH�RU�DYRLGHG�FRVWV

��*29(510(17$/�%2'<�)25�*+*�0,7,*$7,21�352-(&76

�����5HSUHVHQWDWLYHV� RI� 0R(�� 0R(&�� 6(,�($�� 02)�� 0R)$�� DQG�RU� 6+,� DFFRUGLQJ� WR
H[SHULHQFHV�ZLWK�ILUVW�$,-�SURMHFWV�

• 3URMHFW�DSSURYDO
• $OORZDQFH�WUDGLQJ�OLFHQVLQJ
• &UHGLW�WUDGLQJ�OLFHQVLQJ

��&203$1<

• 3URMHFW�ILQDQFLQJ
• 'LUHFW�VHDUFKLQJ�IRU�LQYHVWRU
• 6XEVLG\�IURP�QDWLRQDO�&�IXQGV��HQYLURQPHQWDO�FKDUJHV�DQG�JRYHUQPHQWDO�FRQWULEXWLRQV�
• 6XEVLG\�IURP�LQWHUQDWLRQDO��&�IXQGV��*()��33&�
• /RDQV�ZLWK�IDYRUDEOH�LQWHUHVW�UDWHV��VSHFLILF�PRGH�RI�SD\PHQWV
• )RUHLJQ�LQYHVWRU�ZLWKRXW�HPLVVLRQV�FUHGLWLQJ��$,-�
• )RUHLJQ�LQYHVWRU�ZLWK�-,�FUHGLWLQJ��PD\EH�3URWRW\SH�&DUERQ�)XQG�
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• 2WKHU�DYDLODEOH�IRUPV��,QWHUQHW��LQWHUQDWLRQDO�VWRFNV��HWF��

��*29(510(17$/�%2'<
�����6HHNV�,QYHVWRU�YLD
• 2ZQ�GDWDEDVH
• ,QWHUQDWLRQDO�GDWDEDVH�RI�$,-�-,�LQYHVWRUV��,QWHUQHW��&'�520��SLSHOLQHV��HWF��
• ,QWHUQDWLRQDO�PDUNHWV�DQG�VWRFNV�IRU�$,-�-,�LQYHVWRUV
• ,QIRUPDWLRQ�FDPSDLJQV��DGYHUWLVLQJ��HWF�

��&203$1<���,19(6725

• 0RQLWRULQJ�DQG�DQQXDO�UHSRUWLQJ�RI�HPLVVLRQV�GHYHORSPHQW

��*29(510(17$/�%2'<

• &RQWUDFW�DSSURYDO
• 3URMHFW�PRQLWRULQJ
• (PLVVLRQV�LQYHQWRU\
• 5HSRUWLQJ�WR�QDWLRQDO�LQYHQWRU\
• (QVXULQJ�FRPSOLDQFH�RI�FRPPLWPHQWV
• 9HULILFDWLRQ�RI�SURMHFW�VWDWXV

 

��� ,QVWLWXWLRQDO�DQG�/HJLVODWLYH�%DUULHUV�WR�-,�3URMHFWV�LQ�65

7KH�SURSRVHG�LQVWLWXWLRQDO�IUDPHZRUN�UHSUHVHQWV�WKH�ILUVW�VSHFLILF�SURSRVDO�RQ�WKH�SURFHVV�RI
LQLWLDO� $,-�-,� SURMHFW� GHYHORSPHQW�� $V� WKH� ILUVW� WZR� $,-� SURMHFWV� LQ� 65� DUH� RQO\� LQ� WKH
SUHSDUDWRU\�VWDJH��WKH�H[SHULHQFHV�IURP�WKH�LPSOHPHQWDWLRQ�SKDVH�DQG�FRQWUDFW�QHJRWLDWLRQV
DUH�QRW�DYDLODEOH�DW�SUHVHQW��1RQHWKHOHVV��ZH�FDQ�UHFRJQL]H�WKH�PDLQ�ZHDNQHVVHV�RI�QDWLRQDO
FDSDFLWLHV�WR�SUHSDUH�SURGXFWLYH�LQIUDVWUXFWXUH�IRU�WUDQVDFWLRQV�

7DEOH� ���� LGHQWLILHV� VRPH� RI� WKH� LPSHGLPHQWV� WR� HIIHFWLYH� -,� DQG� SURSRVDOV� IRU� RYHUFRPLQJ
WKHP�
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7DEOH�����,PSHGLPHQWV�WR�DQG�UHPHGLDO�DFWLRQV�IRU�-,�SURMHFW�GHYHORSPHQW

,PSHGLPHQW�W\SH $FWLRQ 5HVSRQVLELOLW\ 7LPHIUDPH
,QIRUPDWLRQ�NQRZOHGJH 'LVVHPLQDWLRQ�RI� LQIRUPDWLRQ�RQ�FRVWV�DQG�EHQHILWV�RI

QHZ�WHFKQRORJLHV�
0R(�65�0R(&�65 3HUPDQHQWO\

'LVVHPLQDWLRQ� RI� LQIRUPDWLRQ� RQ� QHZ� FRQFHSWV� IRU
*+*�PLWLJDWLRQ� �ZRUNVKRSV�� LQIRUPDWLRQ� FDPSDLJQV�
URXQG�WDEOHV��IROGHUV��HWF���

0R(�65�
(QYLURQPHQWDO�6WDWH
$GPLQLVWUDWLRQ�2IILFHV

,PPHGLDWHO\
DQG
SHUPDQHQWO\

$WWUDFWLQJ�UHSUHVHQWDWLYHV�RI�0LQLVWU\�RI�)LQDQFLDO�DQG
)RUHLJQ� $IIDLUV� LQ� SUREOHPV� RI� *+*� PLWLJDWLRQ� DQG
QHZ�FRQFHSWV�RI�VROXWLRQ�RQ�PXFK�KLJKHU�OHYHO�

0R(�65��0R(&�65 ,PPHGLDWHO\

5HJXODU� URXQG� WDEOHV� WR� GLVVHPLQDWH� ODVW� LQIRUPDWLRQ
RQ� FXUUHQW� VWDJH� RI� LPSOHPHQWDWLRQ�$,-�-,� SURMHFWV� LQ
65�

0R(� 65�� 0R(&� 65�
6(,�($

3HUPDQHQWO\

:HE�VLWH�RQ�FXUUHQW�VWDWXV�RI�$,-�-,�SURMHFWV�LQ�65� 0R(�65��0R(&�65
6RFLDO�LPSDFWV ,QIRUPDWLRQ� DERXW� QHZ� FRQFHSWV� IRU� *+*�PLWLJDWLRQ

�-,�� $,-�� $7�� FDQ� LQGLUHFWO\� PRWLYDWH� LQGXVWU\� DQG
HQHUJ\� UHSUHVHQWDWLYHV�� RZQHUV� DQG� HQWUHSUHQHXUV� WR
FDUH�DERXW�WHFKQRORJ\�DQG�HQYLURQPHQW�LPSURYHPHQW�

0R(� 65�� 0R(&� 65�
6(,�($�
(QYLURQPHQWDO� 6WDWH
$GPLQLVWUDWLRQ�2IILFHV

3HUPDQHQWO\

,QFUHDVLQJ�RI�HQYLURQPHQWDO�DZDUHQHVV� 0R(� 65�� 0R(&� 65�
6(,�($�
(QYLURQPHQWDO� 6WDWH
$GPLQLVWUDWLRQ�2IILFHV

3HUPDQHQWO\

)LQDQFLDO 6HDUFKLQJ�DQG�VXSSRUWLQJ�RI�LQYHVWPHQWV�ZLWK�SRVLWLYH
LPSDFW� RQ� *+*� PLWLJDWLRQ� RQ� WKH� EDVH� RI� H[LVWLQJ
SURMHFW�SLSHOLQH�

0R(�65��0R(&�65�
&RPSDQLHV

3HUPDQHQWO\

3UHSDULQJ� RI� UXOHV� WR� HQFRXUDJH� JRYHUQPHQW� DQG
FRPSDQLHV�LQ�*+*�PLWLJDWLRQ�SURMHFW�GHYHORSPHQW�

,QWHUQDWLRQDO� H[SHUW
JURXSV�WR�81)&&&

,PPHGLDWHO\
DQG
SHUPDQHQWO\
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���7KH�6ORYDN�5HSXEOLF�DQG�WKH�&2��RIIVHWV�PDUNHW

7KH�PDLQ�SXUSRVH�RI�WKH�DQDO\VLV�LQ�WKLV�FKDSWHU�ZDV�WR�TXDQWLI\�WKH�HPLVVLRQ�VLWXDWLRQ�LQ�WKH�65�VR
WKDW�SDUWLFLSDWLRQ�LQ�WKH�SRVVLEOH�LQWHUQDWLRQDO�&2��RIIVHW�PDUNHW�FRXOG�EH�HYDOXDWHG��7R�WKLV�HQG��ZH
KDYH�FDUULHG�RXW�WKH�IROORZLQJ�DFWLRQV�
− 'HWHUPLQDWLRQ�RI�QDWLRQDO�&2��RIIVHW�SRWHQWLDO�DYDLODEOH�IRU�FUHGLW�DQG�RU�DOORZDQFH�WUDGLQJ��$7��
− 'HWHUPLQDWLRQ�RI�DEDWHPHQW�FRVWV�
− (YDOXDWLRQ� RI� D� VXLWDEOH� VFKHGXOH� IRU� LQWHUQDWLRQDO� HPLVVLRQV� WUDGLQJ�� FRQVLGHULQJ� LQWHUQDWLRQDO

PDUNHW�FRQGLWLRQV�DQG�WKH�SRVVLEOH�ULVN�RI�H[FHHGLQJ�RI��WKH�.\RWR�FRPPLWPHQWV�
− 6HOHFWLRQ�RI�WKH�SURSHU�W\SH�RI�PHDVXUHV�DSSURSULDWH�IRU�-,�DQG�$7�
− 3URSRVDO�RI�DQ�DSSURDFK�WR�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�IRU�-,�DQG�RU�$7�

7KH�UHVXOWV�RI�DQDO\VHV�IROORZLQJ�WKH�DERYH�PHQWLRQHG�VXEMHFWV�DUH�DV�IROORZV�
 
�� 7KH�DPRXQW�RI�&2��RIIVHW�DYDLODEOH�IRU�HPLVVLRQV�WUDGLQJ�FRXOG�EH�DW�D�OHYHO�RI������0W�RI�&2��IRU

WKH�SHULRG�����²�����RU������0W�&2��IRU�WKH�SHULRG�����²������7KHVH�VFHQDULRV�ZRXOG�UHSUHVHQW�DQ
LQFRPH�RI�DERXW����������PLO�86'�UHVSHFWLYHO\�IRU�D���86'�W�&2��OHYHO�RI�ZLOOLQJQHVV�WR�SD\��7KLV
RIIVHW�ZLOO�EH�FUHDWHG�E\�WKH�DSSOLFDWLRQ�RI�VSHFLDO�PHDVXUHV�GHGLFDWHG�WR�&2��PLWLJDWLRQ��7KH�WRWDO
RIIVHW��FRQVLGHULQJ�DXWRQRPRXV�GHYHORSPHQW��VKRXOG�EH�DFKLHYHG�DW�D�OHYHO�RI�DERXW����0W�&2��IRU
WKH�SHULRG�����²�����DQG�������0W�&2��IRU�WKH�SHULRG�����²�����

�� $EDWHPHQW�FRVWV�FDQ�FKDQJH�RYHU�D�ODUJH�UDQJH�RI�YDOXHV�GHSHQGLQJ�RQ�W\SH�RI�PHDVXUH�DQG�VHFWRU�
&DOFXODWLRQV� IRU� VRPH� PHDVXUHV� VKRZ� QHJDWLYH� 0$&�� QHYHUWKHOHVV�� FRQVLGHULQJ� WKH� ILQDQFLDO
VLWXDWLRQ� RI� WKH� 65�� WKHVH� PHDVXUHV� ZLOO� QRW� EH� LPSOHPHQWHG� ZLWKRXW� VRPH� H[WHUQDO� KHOS� WR
RYHUFRPH�ILQDQFLDO�EDUULHUV�VXFK�DV�ODFN�RI�LQYHVWPHQW�UHVRXUFHV�

�� 7KH�WLPH�VFKHGXOH�IRU�ZKHQ�HPLVVLRQV�WUDGLQJ�FRXOG�FRPH� LQWR�IRUFH�ZLOO�SOD\�DQ�LPSRUWDQW�UROH�
$Q� HDUO\� VWDUW� WR� WKLV� SURFHVV�� LQ� FRPELQDWLRQ� ZLWK� D� UHDVRQDEOH� V\VWHP� IRU� VKDULQJ� HPLVVLRQ
UHGXFWLRQ� XQLWV� �H�J��� NHHSLQJ� D� VDIHW\� PDUJLQ� IRU� WUDGLQJ� DQG� FRPSOLDQFH��� ZLOO� KHOS� RYHUFRPH
EDUULHUV� WR� WKH�DSSOLFDWLRQ�RI�*+*�PLWLJDWLRQ�PHDVXUHV��7KLV� FDQ� OHDG� WR�PXWXDO�EHQHILWV� IRU� WKH
KRVW�DQG�LQYHVWRU�FRXQWULHV�

�� $OO�DQDO\VHV�KDYH�IRFXVHG�RQ�HQHUJ\�UHODWHG�&2��HPLVVLRQV��1HYHUWKHOHVV��WKH�.\RWR�FRPPLWPHQWV
FRQVLGHU�DJJUHJDWHG�*+*�HPLVVLRQV��WKHUHIRUH��SURMHFWLRQV�DQG�PHDVXUHV�IRFXVHG�RQ�RWKHU�*+*V�
VXFK�DV�QRQ�HQHUJ\�&2���&+���DQG�1�2�VRXUFHV�DQG�VLQNV��VKRXOG�EH�DVVHVVHG�DV�ZHOO��'DWD�IURP
WKH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�LQ�WKH�65�LQGLFDWH�WKDW�WKH�OHYHO�RI�RWKHU
*+*V�ZLOO�KDYH�GHFUHDVHG�E\�����LQ�������7KH�HPLVVLRQV�LQYHQWRU\�DQG�SURMHFWLRQV�RI�WKHVH�JDVHV
DUH� FRQQHFWHG� ZLWK� KLJKHU� XQFHUWDLQWLHV� UHODWLYH� WR� HQHUJ\�UHODWHG� &2��� +RZHYHU�� VDYLQJ
DXWRQRPRXV� RIIVHWV� IRU� WKH� QDWLRQDO� LQYHQWRU\� FDQ� HQVXUH� WKDW� XQFHUWDLQWLHV� DERXW� WKHVH� RWKHU
*+*V� ZLOO� QRW� VLJQLILFDQWO\� LQIOXHQFH� WKH� UHGXFWLRQ� SRWHQWLDO� FUHDWHG� E\� LPSOHPHQWLQJ� WKH
PLWLJDWLRQ�PHDVXUHV�

�� $V�ZH�KDYH�DOUHDG\�PHQWLRQHG��D�SURSHU�PHFKDQLVP�VKRXOG�EH�GHYHORSHG�IRU�VKDULQJ�WKH�DYDLODEOH
&2�� RIIVHW� EHWZHHQ� WKH� QDWLRQDO� LQYHQWRU\� DQG� HPLVVLRQV� WUDGLQJ�� 7KLV� VKDULQJ� ZLOO� VWURQJO\
GHSHQG�RQ� WKH� LQYHVWRU� FRXQWULHV·�ZLOOLQJQHVV� WR�SD\��$W�D� OHYHO�RI����86'�W�&2��� DERXW� ����RI
HPLVVLRQV� FRXOG� EH� XVHG� IRU� HPLVVLRQV� WUDGLQJ� WR� VDWLVI\� WKH� ILQDQFLDO� UHTXLUHPHQWV� QHHGHG� WR
RYHUFRPH�RXU� ILQDQFLDO�EDUULHUV��7KLV�HVWLPDWH� UHIOHFWV�D�QDWLRQDOO\�DJJUHJDWHG�DSSURDFK�� WKH� UHDO
YDOXHV�ZLOO�EH�VSHFLILF�WR�WKH�ORFDO�FRQWH[WV�RI�LQGLYLGXDO�SURMHFWV�

�� 7KH�SURMHFW� VHOHFWLRQ�SKDVH�VKRXOG� IDYRU�SURMHFWV� WKDW�FRPELQH�SURGXFWLRQ�RI�(58V�DQG�ILQDQFLDO
LQFRPH� IURP� HPLVVLRQV� WUDGLQJ� ZLWKLQ� WKH� VDPH� HQWLW\�� 6R�FDOOHG� DUHD� SURMHFW� W\SHV� �SUHIHUDEO\
LQFUHDVLQJ�GHPDQG�VLGH�HQHUJ\�HIILFLHQF\�LQ�WKH�UHVLGHQWLDO�DQG�FRPPHUFLDO�VHFWRU��DUH�EHWWHU�VXLWHG
WR�DOORZDQFH�WUDGLQJ�WKDQ�WR�-,�



66

�����&RQGLWLRQV�IRU�&UHGLW�DQG�RU�$OORZDQFH�7UDGLQJ�,PSOHPHQWDWLRQ

%DVHG�RQ�DQDO\VLV�RI� WKH� LQWHUQDWLRQDO�*+*�RIIVHW�PDUNHW� �&KDSWHU����DQG� UHTXLUHPHQWV� WR�GHVLJQ�D
SURSHU�PHFKDQLVP��ZH�VXJJHVW�WKH�IROORZLQJ�JXLGHOLQHV�IRU�GRPHVWLF�LPSOHPHQWDWLRQ�

�� $� UHDVRQDEOH� *+*� UHGXFWLRQ� VWUDWHJ\� VKRXOG� HQVXUH� WKDW� VRPH� VKDUH� RI� &2�� RIIVHW� UHPDLQV
DYDLODEOH�IRU�DOORZDQFH�DQG�FUHGLW�WUDGLQJ�

�� 7KH� DEDWHPHQW� FRVWV� RI� SURMHFWV� VHOHFWHG� IRU� WKH� -,� SURMHFW� SLSHOLQH� PXVW� EH� FRPSHWLWLYH� RQ� WKH
LQWHUQDWLRQDO�PDUNHW�

�� 7KH�SURMHFWV�ZKLFK�VKRXOG�EH�SUHGRPLQDQWO\�GHGLFDWHG�WR�WKH�-,�SURFHVV�DUH�WKRVH�FKDUDFWHUL]HG�E\
WKH� XVH� RI� PRGHUQ� WHFKQRORJ\� DQG� DQ� LQFUHDVLQJ� VKDUH� LQ� WKH� XWLOL]DWLRQ� RI� UHQHZDEOH� HQHUJ\
VRXUFHV�� 3UHIHUHQFH� VKRXOG� EH� JLYHQ� WR� SURMHFWV� ZLWK� DSSURSULDWH� H[LVWLQJ� FDSDFLW\� RU� WR� MRLQW
SURMHFWV�ZLWK�VLPLODU�W\SHV�RI�WHFKQRORJ\�

�� )RU� DOORZDQFH� WUDGLQJ�� DUHD� W\SH� SURMHFWV�� VXFK� DV� SURMHFWV� RQ� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� LQ
UHVLGHQWLDO�VHFWRUV�� VKRXOG�EH�XVHG��7KH�UHF\FOLQJ�RI� ILQDQFLDO� LQFRPHV� IURP�DOORZDQFH� WUDGLQJ� WR
DGGLWLRQDO�VXFK�SURMHFWV�LV�QHFHVVDU\�LQ�WKLV�FDVH�

$V�ZH�FDQ�VHH�IURP�WKH�DQDO\VHV�GLVFXVVHG�LQ�&KDSWHU����WKH�HPLVVLRQ�VFHQDULRV�DUH�DFFRPSDQLHG�E\
VRPH�XQFHUWDLQWLHV��1HYHUWKHOHVV��D�EDVHOLQH�VFHQDULR�RI�&2��HPLVVLRQV�KDV�EHHQ�HVWDEOLVKHG�IRU�XVH�LQ
PRGHOLQJ�HPLVVLRQV�WUDGLQJ� LPSDFWV��7KLV� VFHQDULR�UHSUHVHQWV� WKH�RSWLRQ�RI�KLJK�QXFOHDU�HQHUJ\�XVH
DQG�KLJK�*'3�JURZWK�UDWH��ZLWK�QHDUO\�IXOO�XWLOL]DWLRQ�RI�WHFKQLFDO�QXFOHDU�SRWHQWLDO�DQG�DQ�DGGLWLRQDO
LQFUHDVH� LQ�$((,�E\���� LQ� LQGXVWU\��$SSOLFDWLRQ�RI� WKLV� VHOHFWHG�VFHQDULR� FDQ�HQVXUH� WKH� FUHDWLRQ�RI
VRPH� RIIVHW� RI� &2�� HPLVVLRQV� UHGXFWLRQ� WRZDUGV� ��� HPLVVLRQV� UHGXFWLRQ� PDQGDWHG� E\� WKH� .\RWR
3URWRFRO��$GGLWLRQDO�&2��PLWLJDWLRQ�RSWLRQV�FDQ�FUHDWH�URRP�IRU�FUHGLW�DQG�RU�DOORZDQFH�WUDGLQJ���7KH
W\SHV�RI�&2�� DEDWHPHQW�SURMHFWV� DSSURSULDWH� IRU� 6ORYDNLD� DUH� OLVWHG� EHORZ�� 6RPH� RI� WKHVH� W\SHV� DUH
SUHVHQWHG�LQ�WKH�SUHSDUHG�3URMHFW�3LSHOLQH��VHH�&KDSWHU����

$� $Q� LQFUHDVLQJ� VKDUH� LQ� WKH� XVH� RI� QDWXUDO� JDV� LQ� ORFDO� DQG�GLVWULFW� KHDWLQJ� V\VWHPV� DV�ZHOO� DV� LQ
LQGXVWULDO�ERLOHUV�

%� $Q� LQFUHDVLQJ� VKDUH� LQ� WKH� XVH� RI� FRJHQHUDWLRQ� XQLWV� LQ� WKH� LQGXVWULDO� VHFWRU� DQG� VXE�VHFWRU� RI
GLVWULFW�KHDW�VXSSO\�IURP�ORFDO�KHDWLQJ�SODQWV�

&� $Q�LQFUHDVLQJ�VKDUH�LQ�ELRPDVV�XVH��SUHIHUDEO\�ZRRG�ZDVWH�LQ�ORFDO�DQG�GLVWULFW�KHDWLQJ�V\VWHPV�DV
ZHOO�DV�LQ�LQGXVWULDO�ERLOHUV�

'� $Q�LQFUHDVLQJ�VKDUH�LQ�JHRWKHUPDO�HQHUJ\�XVH�LQ�GLVWULFW�KHDWLQJ�V\VWHPV�
(� 3HQHWUDWLRQ�RI�DGGLWLRQDO�VPDOO�K\GURSRZHU�SODQWV�LQWR�WKH�HOHFWULFLW\�VXSSO\�PDUNHW�
)� 'HPDQG�VLGH�PDQDJHPHQW�DQG�HQHUJ\�FRQVHUYDWLRQ�PHDVXUHV�

7KH� ILUVW� VWHSV� LQ� WKH� SURFHVV� RI� GHYHORSLQJ� D� VWUDWHJ\� IRU� WKH� 65� WRZDUGV� LQWHUQDWLRQDO� HPLVVLRQV
WUDGLQJ�IRFXVHG�RQ�WKH�IROORZLQJ�FULWLFDO�LWHPV�

�� $Q�HVWLPDWLRQ�RI�WKH�IHDVLEOH�WHFKQLFDO�SRWHQWLDO�RI�-,�DFWLYLWLHV�
�� 'HWHUPLQDWLRQ�RI�&2��PDUJLQDO�DEDWHPHQW�FRVWV��0$&V��IRU�WKH�QDWLRQDOO\�DJJUHJDWHG�OHYHO�

$OWKRXJK�HYDOXDWLQJ�HQYLURQPHQWDO�LPSDFWV�LQ�GHWDLO�LV�SRVVLEOH�IRU�LQGLYLGXDO�SURMHFWV��WKLV�DSSURDFK
LV� GLIILFXOW� WR� VFDOH� WR� SUHGLFW� LPSDFWV� RQ� WKH� QDWLRQDO� OHYHO�� 7KLV� LV� LPSRUWDQW� HVSHFLDOO\� ZKHQ� DQ
DFWLYLW\� LQ�RQH� VHFWRU� RU� IDFLOLW\� FDQ� LQIOXHQFH� WKH� DFWXDO� HPLVVLRQ�RI�&2�� LQ� RWKHU� VHFWRUV��$� W\SLFDO
H[DPSOH� ZRXOG� EH� DFWLYLWLHV� IRFXVHG� RQ� ILQDO� HQHUJ\� FRQVHUYDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� QHZ
FRJHQHUDWLRQ�XQLWV��(YDOXDWLQJ�WKH�HPLVVLRQV�OHDNDJH�UHTXLUHV�DQ�DJJUHJDWHG�DSSURDFK��FDQ�HVWLPDWH�WKH
GHVLUHG� VKDUH� RI� VSHFLDO� DFWLYLWLHV� RQ� WKH� QDWLRQDO� OHYHO� GHGLFDWHG� WR� VRPH� W\SHV� RI� -,� SURMHFWV�
)XUWKHUPRUH��&2��PDUJLQDO�DEDWHPHQW�FRVWV�RQ� WKH�QDWLRQDO� OHYHO�VKRXOG�EH�GLIIHUHQW� IURP� WKRVH�RQ
WKH�SURMHFW�VLGH�DQG�WKH�GHWHUPLQDWLRQ�RI�0$&V�RQ�WKH�QDWLRQDO�OHYHO�FRXOG�KHOS�GHFLVLRQ�PDNHUV�JLYH
SUHIHUHQFH�WR�LQGLYLGXDO�SURMHFW�W\SHV�
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�����'HVFULSWLRQ�RI�0HWKRGRORJ\

(YDOXDWLQJ�WKH�HIIHFWV�RI�PLWLJDWLRQ�LPSOHPHQWDWLRQ�RQ�&2��RIIVHW�DQG�DEDWHPHQW�FRVWV�KDV�WZR�IDFHWV�

⇒ (VWLPDWLRQ�RI�RIIVHW�SRWHQWLDO�DQG�DEDWHPHQW�FRVWV�IRU�WKH�SHQHWUDWLRQ�RI�VHOHFWHG�RSWLRQV�LQWR�WKH
HQHUJ\�IORZVKHHW��7KLV�DSSURDFK�ZDV�XVHG�DV�D�VFUHHQLQJ�SURFHVV�IRU�WKH�SRVVLEOH�SHQHWUDWLRQ�UDWH
DQG�DYHUDJH�DEDWHPHQW�FRVWV�WR�EH�HVWLPDWHG��,Q�WKLV�FDVH��RQO\�RQH�PLWLJDWLRQ�PHDVXUH�SHQHWUDWHV
WR� WKH� HQHUJ\� V\VWHP� DQG� WKH� LPSDFW� RQ� HPLVVLRQV� LV� QRW� LQIOXHQFHG� E\� WKH� RWKHU� PLWLJDWLRQ
PHDVXUHV�

⇒ (VWLPDWLRQ�RI�WKH�VLPXOWDQHRXV�LPSDFW�RI�VHOHFWHG�SURMHFW�W\SHV��FRQVLGHULQJ�LQGLYLGXDO�SHQHWUDWLRQ
UDWHV��HVWLPDWHG�E\�XVLQJ�WKH�SUHYLRXV�DSSURDFK��,Q�WKLV�FDVH��WKH�LPSDFW�RI�WKH�PLWLJDWLRQ�PHDVXUH
LV�LQIOXHQFHG�E\�RWKHU�PHDVXUHV�WKDW�DUH�VLPXOWDQHRXVO\�LPSOHPHQWHG�

$SSHQGL[���GHVFULEHV�WKHVH�DSSURDFKHV� IRU�HVWLPDWLRQ�RI� WKH� LQGLYLGXDO�PHDVXUH�SHQHWUDWLRQ�UDWH�DV
ZHOO�DV�IRU�WKH�HVWLPDWLRQ�RI�WKH�DEDWHPHQW�SRWHQWLDO�DQG�0$&V�

�����3HQHWUDWLRQ�5DWH�DQG�$YHUDJH�$EDWHPHQW�&RVWV�RI�,QGLYLGXDO�0HDVXUHV

8VLQJ�WKH�PHWKRGRORJ\�GHVFULEHG�LQ�$SSHQGL[���� WKH�DEDWHPHQW�SRWHQWLDO�DQG�DEDWHPHQW�FRVWV�KDYH
EHHQ�H[DPLQHG�RQ�WKH�DVVXPSWLRQ�WKDW�RQO\�RQH�W\SH�RI�PHDVXUH�ZLOO�EH�LPSOHPHQWHG��7KH�LPSDFWV�RI
LQGLYLGXDO�PHDVXUHV�ZHUH�GLIIHUHQW� LQ�GLIIHUHQW�VHFWRUV��7KH�PLWLJDWLRQ�PHDVXUHV�ZHUH�FRQVLGHUHG� LQ
WKH�SXEOLF� SRZHU�SODQW� VHFWRU� �3XEOLF� 33��� UHJLRQDO� XWLOLWLHV� �5HJLRQDO� &+3��� ORFDO� KHDWLQJ� SODQW� IRU
GLVWULFW� KHDW� VXSSO\� �'+� ORFDO��� LQGXVWULDO� &+3�� FRPPHUFLDO�VHUYLFHV�� DQG� UHVLGHQWLDO� VHFWRUV�� 7KH
UHVXOWV�DUH�VXPPDUL]HG�LQ�7DEOH�����

7DEOH�����5HYLHZ�RI�LPSDFWV�RI�LQGLYLGXDO�PHDVXUHV

0HDVXUH 3HULRG 6HFWRU &2��DEDWHPHQW
SRWHQWLDO

>WKRXVDQG�W�@

86'�W�&2� &RPPHQWV

)XHO�VZLWFK���1* ����������� 5HJLRQDO�&+3
'+�ORFDO
,QGXVWULDO
&RPP	6HUY
5HVLGHQWLDO
7RWDO

�������
��������

�����������
���������
���������
�����������

���
���
���
���
����
���

3HQHWUDWLRQ
UDWH
���������

)XHO� VZLWFK�
ZRRG�ZDVWH

����������� '+�ORFDO
,QGXVWULDO
&RPP	6HUY
5HVLGHQWLDO
7RWDO

���������
�����������
����������
��������

������������

���
����
����
����
�����

3HQHWUDWLRQ
UDWH
���������
RI�FRDO

&RPELQHG�F\FOH ����������� '+�ORFDO�	
,QGXVWULDO�&+3

���������� ����WR
�����

3HQHWUDWLRQ
��������

6PDOO
K\GURSRZHU

����������� 3XEOLF�33 ���� �����

*HRWKHUPDO
HQHUJ\

����������� 5HJLRQDO�&+3
'+�ORFDO

���� ����

'HPDQG�VLGH
PDQDJHPHQW

����������� 5HVLGHQWLDO
KHDWLQJ�	
KRW�ZDWHU

����������� ������WR
�����

+HDW� ORVVHV
GHFUHDVH
��������

1RWH�� $YHUDJH� DEDWHPHQW� FRVWV� LQ� WKH� FDVH� RI� IXHO� VZLWFK� RSWLRQ� DUH� VWDEOH� LQ� WKH� ZKROH� UDQJH� RI
SHQHWUDWLRQ�UDWH��������������VHH�$SSHQGL[���

7KH�PDLQ�EDUULHUV�WR�LQGLYLGXDO�PHDVXUHV�FDQ�EH�VXPPDUL]HG�DV�IROORZV�

�� 3HQHWUDWLRQ� RI� 1*� LQWR� ILQDO� HQHUJ\� XVHV� LV� SRVVLEOH� RQO\� ZLWK� KLJK� QXFOHDU� HQHUJ\� XVH�� 7KH
SHQHWUDWLRQ� UDWH� GHSHQGV� XSRQ� GLVWULEXWLRQ� QHWZRUN� HQKDQFHPHQW� DQG� WKH� SRVVLELOLWLHV� IRU
LPSRUWLQJ�1*��$Q�LQFUHDVH�LQ�1*�GHPDQG�ZLWKRXW�FRQFRPLWDQW�VXSSO\�GLYHUVLILFDWLRQ�ZLOO�OHDG�WR
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D� VWURQJ� GHSHQGHQFH� RQ� WKH� 5XVVLDQ� )HGHUDWLRQ�� $EDWHPHQW� FRVWV� ZLOO� GHSHQG� RQ� 1*� SULFH
HVFDODWLRQ�DQG�RQ�WKH�ORFDO�FRQGLWLRQV�DQG�LQYHVWPHQWV� LQ� WKH�FRQVWUXFWLRQ�RI�D�QHZ�GLVWULEXWLRQ
JULG��7R�LQFUHDVH�DEDWHPHQW�FRVWV�IURP�����86'�WR����86'��JDV�SULFH�HVFDODWLRQ�PXVW�RQO\�FKDQJH
IURP�������WR��������7KH�LPSDFW�RI�WKH�FKRLFH�RI�GLVFRXQW�UDWH��'5��LV�VKRZQ�EHORZ�

'LVFRXQW�UDWH�>�@ $EDWHPHQW�FRVWV�>86'�W&2�@
� ���
��� ���
��� ���

2. 3HQHWUDWLRQ�RI�ZRRG�LQWR�ILQDO�HQHUJ\�XVHV���7KH�VKDUH�RI�ZRRG�SHQHWUDWLRQ�LV�VWURQJO\�OLPLWHG�E\
LWV�WHFKQLFDO�SRWHQWLDO��7KH�(QHUJ\�3ROLF\�DQG�6WUDWHJ\�RI�WKH�65�HVWLPDWHG�WKLV�SRWHQWLDO�WR�EH�DERXW
�����7-��)LJXUH�����LOOXVWUDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�DGGLWLRQDO�GHPDQGV�RQ�ZRRG�ZDVWH�DQG�LWV
SHQHWUDWLRQ�LQWR�WKH�HQHUJ\�IORZVKHHW��$V�ZH�FDQ�VHH��ZRRG�ZLOO�DFKLHYH�WKH�HVWLPDWHG�PD[LPXP
SRWHQWLDO� DW� D� ���� SHQHWUDWLRQ�� 1HYHUWKHOHVV�� FRQVLGHULQJ� WKH� XQFHUWDLQWLHV� RI� WKLV� HVWLPDWH�� WKH
SHQHWUDWLRQ�RI�ZRRG�ZLOO�OLNHO\�QRW�EH�KLJKHU�WKDQ����WR�����

)LJXUH�����$GGLWLRQDO�GHPDQG�RQ�ZRRG�DQG
SHQHWUDWLRQ�UDWH

�

����

����

����

����

��� ��� ��� ��� ����

SHQHWUDWLRQ

>7
-
@

'HPDQG

3RWHQWLDO

7KH� UHVXOWV� RI� VHQVLWLYLW\� DQDO\VLV� LQGLFDWH� WKDW� DEDWHPHQW� FRVWV� DUH� QRW� YHU\� VHQVLWLYH� WR� ZRRG
ERLOHU�LQYHVWPHQW�FRVWV��$�VLJQLILFDQW�LQFUHDVH�LQ�WKH�SULFH�RI�ZRRG�ZRXOG�EH�QHFHVVDU\�WR�DFKLHYH
DEDWHPHQW� FRVWV� RI� ���86'�W&2��� 7KLV� VLWXDWLRQ� FRXOG� UHVXOW� IURP�KLJKHU� WUDQVSRUWDWLRQ� FRVWV� LQ
UHJLRQV�ZLWK�ODUJH�GLVWDQFHV�EHWZHHQ�ZRRG�VRXUFHV�DQG�FRQVXPHUV��7KHUHIRUH��ZRRG�SULFHV�ZLOO�EH
YHU\�VLWH�VHQVLWLYH�DQG�SHQHWUDWLRQ�UDWHV�FDQ�EH�IXUWKHU�OLPLWHG��2XU�HVWLPDWLRQ�ZDV�DERXW����������
7KH�LPSDFW�RI�WKH�FKRLFH�RI�GLVFRXQW�UDWH�FDQ�EH�TXDQWLILHG�DV�

'LVFRXQW�UDWH�>�@ $EDWHPHQW�FRVWV�>86'�W&2�@
� �����
��� �����
��� �����

3. 3HQHWUDWLRQ�RI�FRPELQHG�F\FOH�JHQHUDWLRQ�ZLOO�EH�OLPLWHG�E\�WKH�SULFLQJ�SROLFLHV�RI�SXEOLF�XWLOLWLHV�
,Q�DGGLWLRQ��DEDWHPHQW�FRVWV�IRU�WKH�DJJUHJDWHG�DSSURDFK�DUH�KLJK�DQG�ZLOO�GHSHQG�RQ�WKH�IXHO�PL[
RI� WKH� HOHFWULFLW\� UHSODFHG� LQ� WKH� JULG�� 2Q� WKH� RWKHU� KDQG�� D� FRPELQHG� F\FOH� WXUELQH� UHSUHVHQWV
PRGHUQ�WHFKQRORJ\�ZLWK�KLJK�LQYHVWPHQW�FRVWV�� ,WV� LPSOHPHQWDWLRQ�E\�DGRSWLRQ�RI� WKH� -,�FRQFHSW
ZLOO� EH� XVHIXO� IRU�PDQ\� LQGHSHQGHQW� SURGXFHUV�� PRVWO\� LQ� WKH� LQGXVWULDO� VHFWRU�� 7KH� DEDWHPHQW
FRVWV� RI� WKH� SURMHFW� ZLOO� GHSHQG� RQ� WKH� VKDUH� RI� H[FHVV� HOHFWULFLW\� VXSSOLHG� WR� WKH� JULG� DQG� WKH
SXUFKDVH� SULFH� RI� WKLV� HOHFWULFLW\�� 1DWLRQDO� SROLF\� VKRXOG� VWLPXODWH� WKLV� RSWLRQ� LQ� WKH� LQGXVWULDO
VHFWRU�IRU�FDVHV�ZKHQ�PRUH�WKDQ�LWV�SURGXFHU�FRQVXPHV�����RI�HOHFWULFLW\�JHQHUDWHG�
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4. 'HPDQG� VLWH� PDQDJHPHQW� DQG� HQHUJ\� FRQVHUYDWLRQ� PHDVXUHV� UHSUHVHQW� DFWLYLWLHV� WKDW� VKRXOG� EH
GHGLFDWHG� WR� WKH� FUHDWLRQ� RI� WKH� DOORZDQFH� WUDGLQJ� SRWHQWLDO�� $V� VWDWHG� DERYH�� LQFRPH� IURP
DOORZDQFH�WUDGLQJ�VKRXOG�EH�UHF\FOHG�IRU�WKHVH�RSWLRQV�

�����6LPXOWDQHRXV�,PSOHPHQWDWLRQ�RI�0HDVXUHV

7KH�SHQHWUDWLRQ�RI�LQGLYLGXDO�PHDVXUHV�LQ�D�VLPXOWDQHRXV�DSSURDFK�KDV�EHHQ�VWXGLHG�RQ�WKH�EDVLV�RI
WKH�IROORZLQJ�VFUHHQLQJ�SURFHVV�

7DEOH�����3HQHWUDWLRQ�UDWH�RI�LQGLYLGXDO�PHDVXUHV

2SWLRQ 3HQHWUDWLRQ�UDWH��FKDUDFWHULVWLFV
)XHO�VZLWFK���1*�RSWLRQ� ����RI�FRDO�LV�UHSODFHG
)XHO�VZLWFK���:RRG�RSWLRQ� ����RI�DYDLODEOH�SRWHQWLDO�����7-

LQ�VHUY	FRP�DQG�UHVLGHQWLDO�VHFWRU
&RPELQHG�F\FOH ����LQ�/RFDO�'+

����LQ�LQGXVWULDO�&+3
6PDOO��K\GURSRZHU�SODQWV ������*:K�LQ�����
*HRWKHUPDO�HQHUJ\ �����7-�LQ�����
'HPDQG�VLGH�PHDVXUHV �����LQ�����

�����LQ�����
����LQ�����
�����RI�KHDW�GHPDQG�VDYHG�E\�LQVXODWLRQ

8VLQJ�WKLV�PHWKRGRORJ\��WKH�0$&V�KDYH�EHHQ�FDOFXODWHG�IRU�LQGLYLGXDO�PHDVXUHV��7KHVH�FDOFXODWLRQV
ZHUH�FDUULHG�RXW� IRU� WKH�ZKROH� VHOHFWHG�SHULRG������²������� � ,Q�DJUHHPHQW�ZLWK� WKH�.\RWR�3URWRFRO�
ELQGLQJ�FRPPLWPHQWV�ZHUH�HVWDEOLVKHG�IRU�WKH�SHULRG�����²������$OWKRXJK�WKH�FRQWLQXHG�DEVHQFH�RI
LQWHUQDWLRQDO� UXOHV� SUHFOXGH� D� VWDUW� WR� WKH� DFWXDO� FUHGLW� RU� DOORZDQFH�PDUNHW� EHIRUH� WKH� \HDU� �����
LPSOHPHQWDWLRQ�RI�QHZ�*+*�PLWLJDWLRQ�FRQFHSWV�VKRXOG�EHJLQ�DV�VRRQ�DV�SRVVLEOH��2WKHUZLVH��RWKHU
FRXQWULHV� FRXOG� FDSWXUH�PDUNHW� VKDUH� IRU� WKH� ILUVW� FRPPLWPHQW� SHULRG� �����²������� 7KH� IROORZLQJ
7DEOH� ������ JLYHV� WKH� DEDWHPHQW� SRWHQWLDO� RI� LQGLYLGXDO�PHDVXUHV� DQG� WKHLU�0$&V� FRQVLGHULQJ� WKH
SHQHWUDWLRQ�UDWH�DQG�SHQHWUDWLRQ�VFHQDULR�OLVWHG�LQ�WKH�7DEOH������3HQHWUDWLRQ�UDWH�LQIOXHQFHV�WKH�0$&
RI�LQGLYLGXDO�RSWLRQV��VHH�$SSHQGL[�����DQG�VHOHFWHG�UDWHV� LQ�7DEOH�����KDYH�EHHQ�DVVXPHG�RSWLPDO�
)LJXUH�����VKRZV�HVWLPDWHG�FRVW�FXUYHV�IRU�LQGLYLGXDO�PHDVXUHV�
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7DEOH�����7RWDO�DEDWHPHQW�SRWHQWLDO�DQG�0$&V�RI�LQGLYLGXDO�PHDVXUHV
�IRU�SHULRG�����¥�����

0HDVXUH 7\SH�RI�PHDVXUH $E3L 0$&
>WKRXV��W�&2�@�� >86'�W&2�@

0,7�� �,QGXVWULDO��&& ���� ����
0,7�� �6PDOO�&& ���� ���
0,7�� �*HRWKHUPDO�HQHUJ\ ���� ����
0,7�� )XHO�VZLWFK ���� ����
0,7�� :LWKRXW�VPDOO�+33 ��� �����
0,7�� :LWKRXW�GHPDQG�VLGH

RSWLRQV
���� �����

7RWDO $OO�RSWLRQV�LPSOHPHQWHG ����� ����

)LJXUH�����&RVW�FXUYHV�RI�LQGLYLGXDO�PHDVXUHV
�������IRU�WKH�SHULRG�����¥����

���

���

�

��

��

��

��

��

��

� ���� ���� ���� ���� ����� ����� ����� �����

>WKRXVDQG�W�&2�@�3HULRG������������

>8
6
�
�W
&
2
�
@

6PDOO�+33 '6�RSWLRQ

6PDOO�&&

)XHO�VZLWFK

*HRWKHUPDO

,QGXVWULDO�&&

7KH�HVWLPDWHG�0$&V�ZHUH�DSSUR[LPDWHO\�HTXDO�WR�DYHUDJH�DEDWHPHQW�FRVWV��$$&V���6HH�7DEOH������
$OWKRXJK�WKH�DEDWHPHQW�FRVWV�RI�SURMHFWV� LQFOXGHG�LQ�WKH�SURMHFW�SLSHOLQH�ZHUH�EDVHG�RQ�DFWXDO� IXHO
SULFHV�DQG�DGGLWLRQDO�FRVW�UHTXLUHPHQWV�ZHUH�LQFOXGHG�LQ�WKH�DEDWHPHQW�FRVW�HVWLPDWH��ZH�FDQ�VHH�WKDW
FDOFXODWHG�FRVWV�DUH�QRW�VXEVWDQWLDOO\�GLIIHUHQW��VHH�7DEOH������

7DEOH�����$EDWHPHQW�FRVWV�RI�SURMHFWV�IURP�WKH�-,�SURMHFW�SLSHOLQH

6HFWRU 3URMHFW�W\SH 86'�W&2�

/RFDO�'+ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
EURZQ�FRDO�WR�ZRRG�ZDVWH

����

/RFDO�'+ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
EURZQ�FRDO�WR�QDWXUDO�JDV

����

,QGXVWU\ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
QDWXUDO�JDV�WR�ZRRG�ZDVWH

������

/RFDO�'+ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
EURZQ�FRDO�WR�ZRRG�ZDVWH

�����

                                                
23The MAC of fuel switching represents both NG and biomass; in the latter case MAC is negative.
Negative values of MAC for options of small HPP implementation and demand side measures are
caused by long investment life.
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,QGXVWU\ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
KHDY\�IXHO�RLO�WR�QDWXUDO�JDV

����

,QGXVWU\ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
EURZQ�FRDO�WR�QDWXUDO�JDV

����

,QGXVWU\ (QHUJ\�HIILFLHQF\�IXHO�VZLWFKLQJ
EURZQ�DQG�KDUG�FRDO�WR�ZRRG�ZDVWH�DQG�1*

����

/RFDO�'+ )XHO�VZLWFK�IURP�1*�WR�UHQHZDEOH�HQHUJ\
VRXUFH���JHRWKHUPDO�HQHUJ\

����

(QHUJ\ )XHO�VZLWFK�IURP�+&�WR�UHQHZDEOH�HQHUJ\
VRXUFH���JHRWKHUPDO�HQHUJ\

����

�����7LPH�6FKHGXOH�DQG�3RWHQWLDO�IRU�7UDGLQJ

)LJXUH�����LOOXVWUDWHV�SRVVLEOH�FRXUVHV�DQG�WLPH�VFKHGXOHV�RI�SHQHWUDWLRQ�RI�LQGLYLGXDO�&2��DEDWHPHQW
PHDVXUHV�

)LJXUH�����&2��UHGXFWLRQ�IURP�LQGLYLGXDO�PHDVXUHV

�����

�����

�����

�����

�����

�����

�����

�����

���� ���� ���� ����

>W
K
R
X
V
D
Q
G
�W
�&
2
�
@

,QG�&& *HRWKHUPDO 6PDOO�&&

)XHO�VZLWFK '6�PHDVXUHV 6PDOO�+33 $XWRQRPRXV

.\RWR�OHYHO

(PLVVLRQ�OHYHO�DW�LPSOHPHQWDWLRQ�
RI�DOO�FRQVLGHUHG�PHDVXUHV

7KH�JUHHQ�DUHD�LQ�)LJXUH�����UHSUHVHQWV�WKH�RIIVHW�FUHDWHG�E\�DXWRQRPRXV�GHYHORSPHQW��7KH�DUHDV�RI
DEDWHPHQW� LPSDFW� RQ� LQGLYLGXDO� PHDVXUHV� DUH� LPSOHPHQWHG� IURP� WKH� WRS� GRZQ�� DFFRUGLQJ� WR
LQFUHDVLQJ� 0$&V�� 5HGXFWLRQ� DFKLHYHG� E\� DXWRQRPRXV� GHYHORSPHQW� LV� IROORZHG� E\� WKH
LPSOHPHQWDWLRQ� RI� VPDOO�VFDOH� K\GURSRZHU��GHPDQG�VLGH�PHDVXUHV�� IXHO� VZLWFKLQJ�� VPDOO� FRPELQHG
F\FOHV�� JHRWKHUPDO� HQHUJ\�� DQG� ILQDOO\� LQGXVWULDO� FRPELQHG� F\FOHV�� 7KH� ERWWRP� ERUGHU� LQGLFDWHV� WKH
UHVXOWLQJ� &2�� HPLVVLRQV� OHYHO�� 7KH� ZKLWH� DUHD� LOOXVWUDWHV� WKH� HPLVVLRQV� OHYHO� IRU� DOO� WKH� PHDVXUHV�
(PLVVLRQ� UHGXFWLRQ� XQLWV� �(58V�� FUHDWHG� E\� WKH� LPSOHPHQWDWLRQ� RI� WKHVH� PHDVXUHV� FRXOG� WKXV� EH
WUDGHG�ZLWKRXW� QHJDWLYH� LPSDFWV� RQ� WKH�.\RWR� UHTXLUHPHQWV��*LYHQ� WKH� KLJK� XQFHUWDLQWLHV� LQ� *+*
HPLVVLRQV�LQYHQWRULHV�DQG�SURMHFWLRQV�RI�PLWLJDWLRQ�SRWHQWLDO��D�UHDVRQDEO\�GHVLJQHG�PDUNHW�VWUDWHJ\
VKRXOG�XVH�RQO\�D�´VDIHµ�VKDUH�RI�DFKLHYHG�(58V�IRU�WUDGLQJ�WR�PLQLPL]H�SRVVLEOH�ULVNV�WR�FRPSOLDQFH�
)RU� H[DPSOH�� VRPH�QXFOHDU� DFFLGHQWV�PD\� UHVXOW� LQ� D� ORZHU�QXFOHDU� HQHUJ\�XVH��/DFN�RI� LQYHVWPHQW
UHVRXUFHV�PD\� DOVR� FDXVH� D� VORZ�GRZQ� LQ� LQGXVWULDO� UHVWUXFWXULQJ�� GHFUHDVLQJ� $((,� IURP� WKH� OHYHO
SURSRVHG� LQ� RXU� VFHQDULR�� 7KH� ODFN� RI� LQYHVWPHQW� UHVRXUFHV� FRXOG� DOVR� EORFN� GHYHORSPHQW� RI� VRPH
PHDVXUHV�ZLWK�ORZ�RU�HYHQ�QHJDWLYH�0$&V��VHH�$SSHQGL[�����7KHUHIRUH��GLYLGLQJ�WKH�DYDLODEOH�RIIVHW
LQWR�D�WUDGDEOH�SDUW�DQG�D�SDUW�XVHG�IRU�QDWLRQDO�HPLVVLRQV�LQYHQWRU\�FRPSOLDQFH�LV�DQ�LPSRUWDQW�WDVN�
6HYHUDO� DSSURDFKHV� FRXOG� EH�XVHG�� ,Q� RXU� FDVH��ZH�KDYH�SURSRVHG� WKDW� FUHGLW� RU� DOORZDQFH� VKDULQJ
PXVW�IXOILOO�WKH�IROORZLQJ�FRQGLWLRQ�
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6KDUH�[�2IIVHW�[�:3� �%&

ZKHUH

6KDUH VKDUH�RI�WKH�RIIVHW�IURP�VRPH�W\SH�RI�PHDVXUH�XVHG�IRU�HPLVVLRQV�WUDGLQJ�
2IIVHW RIIVHW�FUHDWHG�E\�XVH�RI�VHOHFWHG�W\SH�RI�DEDWHPHQW�PHDVXUH�>WKRXVDQG�W�\HDU@�
:3 ZLOOLQJQHVV�RI�WKH�LQYHVWRU�WR�SD\�IRU�DQ�HPLVVLRQV�FUHGLW�RU�DOORZDQFH�>86'�W&2�@���
%& EDUULHU�FRVWV�UHSUHVHQW�WKH�QHHGHG�ILQDQFLDO�UHVRXUFHV�WR� LPSOHPHQW�WKH�VHOHFWHG�W\SH

RI�PHDVXUH�>WKRXVDQG�86'�\HDU@�

7KH�PRVW� LPSRUWDQW� IDFWRUV�DUH� WKH�ZLOOLQJQHVV� WR�SD\�DQG� WLPH� VFKHGXOH�RI� WKH�PDUNHW·V� HQWU\� LQWR
IRUFH��7KH�ZLOOLQJQHVV� WR�SD\� IRU�FUHGLWV� LV�GHWHUPLQHG�E\� WKH�0$&V�RI� WKH� FUHGLW�EX\HU��$�GHWDLOHG
GHVFULSWLRQ�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�LQWHUQDWLRQDO�HPLVVLRQV�PDUNHW�LV�RXWOLQHG�LQ�&KDSWHU����,Q�WKH
SURFHVV�RI�VHOHFWLQJ�WKH�UHJLRQ�ZKHUH�RXU�*+*�HPLVVLRQV�FUHGLWV�DQG�RU�DOORZDQFHV�FRXOG�EH�DSSOLHG�
ZH�PXVW�FRQVLGHU�WKH�IROORZLQJ�IDFWRUV�

∗ 7KH� 1$� UHJLRQ�� HVSHFLDOO\� WKH� 86$�� ZLOO� FRQFHQWUDWH� LQWHUHVWV� ZLWKLQ� D� ODUJH� PDUNHW� DUHD�
UHSUHVHQWHG�PDLQO\� E\� FRXQWULHV� VXFK� DV� WKH� 5XVVLDQ� )HGHUDWLRQ� DQG�8NUDLQH�� 7KH� SRWHQWLDO� IRU
HPLVVLRQV� UHGXFWLRQ� LQ� WKHVH� FRXQWULHV� LV� VR� ODUJH� DQG� DEDWHPHQW� FRVWV� IRU� DFKLHYHPHQW� VR� VPDOO
WKDW�WKH\�PD\�DEOH�WR�VDWLVI\�WKH�HQWLUH�1$�GHPDQG�

∗ 7KH�3DFLILF�UHJLRQ�$QQH[���3DUWLHV�ZLOO�OLNHO\�EH�DEOH�WR�SXUFKDVH�HQRXJK�RIIVHWV�IURP�QHLJKERULQJ
$VLDQ�QRQ�$QQH[���FRXQWULHV�WR�VDWLVI\�WKHLU�GHPDQG�

∗ 7KH�:HVW� (XURSHDQ� UHJLRQ� WKXV� VHHPV� WR� RIIHU� WKH� RQO\� SRVVLELOLWLHV� IRU� WUDGLQJ� RXU� FUHGLWV� RU
DOORZDQFHV�� 7KH�ZLOOLQJQHVV� WR� SD\� IRU� WKLV� UHJLRQ� KDV� EHHQ� FDOFXODWHG� LQ� WKH� UDQJH� RI� ��� WR� ��
86'�W�&2���6HH�&KDSWHU����

$SSHQGL[���LQGLFDWHV�WKDW�WKH�ODFN�RI�ILQDQFLDO�UHVRXUFHV�LV�WKH�SULPDU\�EDUULHU�WR�DEDWHPHQW�PHDVXUH
LPSOHPHQWDWLRQ��%\�XVLQJ�WKH�PHWKRGRORJ\�GHVFULEHG�LQ�$SSHQGL[����WKH�SRWHQWLDOO\�WUDGHG�YROXPH�RI
HPLVVLRQ�UHGXFWLRQ�XQLWV��(58V��KDV�EHHQ�FDOFXODWHG�IRU�GLIIHUHQW�OHYHOV�RI�ZLOOLQJQHVV�WR�SD\��)LJXUH
����LOOXVWUDWHV�WKH�UHVXOWV�RI�WKLV�DQDO\VLV�

)LJXUH�����(58V�GHGLFDWHG�WR�WKH�QDWLRQDO�LQYHQWRU\��1,���HPLVVLRQV�WUDGLQJ��(7��DQG�WKHLU�VKDUH�RI�WKH�WRWDO
RIIVHW��6KDUH�
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(7 1, 6KDUH

                                                
24 In our analysis, we assume that willingness to pay will be the same or close to the credit market
price.
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)LJXUH�����SUHVHQWV�DUHDV�RI�&2��HPLVVLRQV�RIIVHW�FUHDWHG�E\�DXWRQRPRXV�GHYHORSPHQW�WRJHWKHU�ZLWK
HPLVVLRQ�UHGXFWLRQ�XQLWV��(58V��GLYLGHG�EHWZHHQ�-,�$7�LPSOHPHQWDWLRQ�DQG�WKH�QDWLRQDO�HPLVVLRQV
LQYHQWRU\�IRU�GLIIHUHQW� OHYHOV�RI�ZLOOLQJQHVV�WR�SD\��7KLV�ILJXUH�LQGLFDWHV�WKDW� IRU� LQFUHDVLQJ� OHYHOV�RI
ZLOOLQJQHVV� WR� SD\�� WKH� YROXPH� RI� (58V� QHHGHG� IRU� HPLVVLRQV� WUDGLQJ� �(7�DOORZDQFH� RU� FUHGLW�
GHFUHDVHV��DOORZLQJ�D�ODUJHU�VKDUH�RI�HPLVVLRQV�UHGXFWLRQ�WR�EH�LQFOXGHG�LQ�WKH�QDWLRQDO�LQYHQWRU\�

)LJXUH�����'LVWULEXWLRQ�RI�(58�SRWHQWLDO�EHWZHHQ�DXWRQRPRXV�GHYHORSPHQW��-,��$7�DQG�QDWLRQDO�LQYHQWRU\
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(PLVVLRQ && $7 -, 1, $XWRQRPRXV

,Q�WKLV�ILJXUH��WKH�JUHHQ�DUHD�UHSUHVHQWV�WKH�(58V�DFKLHYHG�E\�DXWRQRPRXV�GHYHORSPHQW��WKH�\HOORZ
�$7�� DQG� EOXH� DUHD� �-,�� UHSUHVHQW� SRVVLEOH� HPLVVLRQV� WUDGLQJ�� ,QFRPH� IURP� WUDGLQJ� ZLOO� DOORZ
LPSOHPHQWDWLRQ� RI� IXUWKHU�*+*�PLWLJDWLRQ�PHDVXUHV��7KH�(58V�GHGLFDWHG� WR� WKH� QDWLRQDO� HPLVVLRQ
EDODQFH�DUH�UHSUHVHQWHG�E\� WKH�UHG�DUHD��7KH�FXUYHV� LQ�)LJXUH�����VKRZ�WKDW� LI�ZLWKRXW� -,�RU�$7�� WKH
HPLVVLRQ� OHYHO�RI�6ORYDNLD�ZLOO� WUDFH� WKH�ERWWRP�ERUGHU�RI� WKH�JUHHQ�DUHD��$IWHU�DGRSWLQJ� -,� DQG�$7
FRQFHSWV�E\�XVLQJ�VHOHFWHG�DEDWHPHQW�PHDVXUHV��HPLVVLRQ�OHYHOV�DW�WKH�ERWWRP�RI�WKH�\HOORZ�DUHD�FRXOG
EH�DFKLHYHG��7KH�HVWLPDWHG�HPLVVLRQ�OHYHO�IRU�WKH�QDWLRQDO� LQYHQWRU\�ZLOO� WUDFH� WKH�ERWWRP�ERUGHU�RI
UHG� DUHD�� WKH� \HOORZ� DQG� EOXH� DUHDV� UHSUHVHQW� WKH� DPRXQW� RI� (58V� WUDQVIHUUHG� WR� WKH� LQYHVWLQJ
FRXQWULHV� DFFRUGLQJ� WR� OHJDOO\� ELQGLQJ� UXOHV� DJUHHG� XSRQ� E\� WUDGLQJ� SDUWLFLSDQWV�� 7KH� EODFN� DUHD
UHSUHVHQWV� WKH�(58V� WKDW� FRXOG� EH� JDLQHG� E\� FRPELQHG� F\FOH� LPSOHPHQWDWLRQ� LQ� WKH� LQGXVWULDO� DQG
ORFDO� KHDWLQJ� VHFWRUV�� $V� ZH� KDYH� PHQWLRQHG� EHIRUH�� FRPELQHG� F\FOH� JHQHUDWLRQ� KDV� QRW� EHHQ
HYDOXDWHG�LQ�WKHVH�DQDO\VHV��WKHUHIRUH��VRPH�DGGLWLRQDO�LQYHVWLJDWLRQ�RI�WKLV�WRSLF�ZRXOG�EH�KHOSIXO�LQ
WKH�IXWXUH��7KHVH�PHDVXUHV�VKRXOG�QRW�EH�H[FOXGHG�IURP�WKH�SURMHFW�SLSHOLQH��EXW�FODULILFDWLRQ�RI�ZKLFK
SXEOLF� XWLOLW\� HOHFWULFLW\� JHQHUDWLRQ� ZLOO� EH� UHSODFHG� E\� WKHVH� &&� V\VWHPV� ZLOO� HQDEOH� EHWWHU
TXDQWLILFDWLRQ�RI�WKHLU�LPSDFW�RQ�&2��PLWLJDWLRQ�

6ORYDNLD�VKRXOG�VWDUW�HPLVVLRQV�WUDGLQJ�DV�VRRQ�DV�SRVVLEOH��/DWHU�LPSOHPHQWDWLRQ�RI�HPLVVLRQV�WUDGLQJ
FDQ� OHDG� WR� D� VLJQLILFDQW� VORZGRZQ� RI� WKH� &2�� DEDWHPHQW� SURFHVV�� DV� ILQDQFLDO� UHVRXUFHV� FRXOG� JHW
GUDZQ� LQWR� ODUJHU�� PRUH� SURDFWLYH� PDUNHWV�� ,Q� WKH� IROORZLQJ� ILJXUH�� ZH� KDYH� LOOXVWUDWHG� WKH
UHODWLRQVKLS�EHWZHHQ�WKH�HPLVVLRQV�WUDGLQJ�WLPH�VFKHGXOH�DQG�&2��HPLVVLRQV�

)LJXUH������,PSDFW�RI�HPLVVLRQV�WUDGLQJ�VWDUW�WLPH�RQ
&2��HPLVVLRQV
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6FHQDULR 6WDUW�RI�HPLVVLRQV�WUDGLQJ�>\HDU@
6FHQ�D ����
6FHQ�E ����
6FHQ�F ����
6FHQ�G ����

�����7UDGDEOH�(58�3RWHQWLDO

$QDO\VHV�FDUULHG�RXW�LQ�WKH�SUHYLRXV�VHFWLRQ�KDYH�IRFXVHG�RQ�HQHUJ\�UHODWHG�&2��HPLVVLRQV�RQO\��7KH
PDLQ�UHDVRQ�IRU�IDYRULQJ�WKHVH�HPLVVLRQV�LV�WKDW�HQHUJ\�UHODWHG�HPLVVLRQV�UHSUHVHQW�WKH�PDLQ�VKDUH�RI
*:3�ZHLJKWHG�*+*�HPLVVLRQV�LQ�65��0RUHRYHU��WKH�LQYHQWRU\�DQG�SURMHFWLRQV�RI�&2��HPLVVLRQV�DUH
IDU�EHWWHU�TXDQWLILHG�WKDQ�IRU�RWKHU�*+*V��$V�ZH�NQRZ��WKH�.\RWR�FRPPLWPHQWV�FRYHU�DJJUHJDWHG�DOO
*+*� HPLVVLRQV�� WKHUHIRUH�� WKH� VKDUH� RI� HPLVVLRQV� UHTXLUHG� IRU� -,� DQG�RU� $7� VKRXOG� PDLQWDLQ
FRPSOLDQFH� ZLWK� WKH� DJJUHJDWHG� *+*� FRPPLWPHQWV� UHTXLUHG� E\� WKH� .\RWR� 3URWRFRO�� 7R� PDNH� D
UHDVRQDEOH�GHFLVLRQ� RQ� WKLV� TXHVWLRQ��ZH�KDYH� HVWLPDWHG� WKH� HIIHFWV� RI� RWKHU�*+*�HPLVVLRQV� RQ� WKH
QDWLRQDO�LQYHQWRU\�DQG�RQ�WKH�YROXPH�RI�&2��RIIVHWV�DYDLODEOH�IRU�-,�DQG�$7����$OWKRXJK�WKLV�VWXG\�KDV
IRFXVHG� RQ� RWKHU� *+*� HPLVVLRQV�� VRPH� GDWD� DUH� DYDLODEOH� IURP� SUHYLRXV� SURMHFWLRQV� �WKH� &RXQWU\
6WXG\� RI� 6ORYDNLD� DQG� WKH� 6HFRQG� 1DWLRQDO� &RPPXQLFDWLRQ� RQ� &OLPDWH� &KDQJH��� 7DEOH� ���
VXPPDUL]HV�GDWD� IURP� WKH�QDWLRQDO� HPLVVLRQV� LQYHQWRU\� IRU� WKH� \HDU� ����� DQG�SURMHFWLRQV� IRU� RWKHU
*+*�VRXUFHV�DQG�VLQNV�H[SUHVVHG�XVLQJ�*OREDO�:DUPLQJ�3RWHQWLDO��*:3��

7DEOH�����,QYHQWRU\�DQG�SURMHFWLRQV�RI�RWKHU�*+*�HPLVVLRQV
����������>WKRXVDQG�W�&2��*:3@

<HDU &+� 1�2 6LQNV 1RQ�HQHUJ\
&2�

2WKHU�*+*V
�LQ�WRWDO

��RI�����
OHYHO

���� ���� ���� ���� ���� ����� ���
���� ���� ���� ���� ���� ���� ��
���� ���� ���� ���� ���� ���� ��
���� ���� ���� ���� ���� ���� ��
���� ���� ���� ���� ���� ����� ��

7KH� LQGLFDWHG� GHFUHDVH� LQ� RWKHU� *+*V� ZLOO� EH� KLJKHU� �E\� ���� WKDQ� WKDW� UHTXLUHG� E\� .\RWR
FRPPLWPHQWV��)LJXUH�����JLYHV�WKH�VWUXFWXUH�RI�RWKHU�*+*�HPLVVLRQV�IRU�WKH�SHULRG�����²�����

                                                
25 According the Article 6 and Article 17 of Kyoto Protocol
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�)LJXUH�����(PLVVLRQV�VFHQDULR�IRU�RWKHU�*+*V
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QRQHQ�&2�

1�2

VLQN

DJUU�QRQ�HQHUJ\

(QHUJ\�UHODWHG�&2�� HPLVVLRQV� LQ� �����ZHUH� ������NW�&2��*:3� DQG� WKH� WRWDO� DJJUHJDWHG� HPLVVLRQV� LQ
WKDW�\HDU�ZHUH�������NW�&2��*:3��)RU�FRPSDULVRQ��WKH�.\RWR�FRPPLWPHQW�LV�������NW�&2��*:3�E\�����²
������)LJXUH����� LOOXVWUDWHV� WKH�SRVVLEOH� LPSDFW�RI�RWKHU�*+*�HPLVVLRQV�RQ� WKH� WRWDO�*+*�RIIVHW�DW�D
EDVHOLQH�VFHQDULR�DQG�D�VFHQDULR�ZLWK�PLWLJDWLRQ�PHDVXUHV�DGRSWHG�

)LJXUH������,PSDFW�RI�QRQ�&2��*+*�HPLVVLRQV�RQ�WKH�*+*�RIIVHW

��

��

��
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.\RWR *+*�EDVHOLQH 0LWLJDWLRQ

7KLV�DQDO\VLV�VXJJHVWV�WKDW�HPLVVLRQV�RI�RWKHU�*+*V�ZLOO�QRW�VLJQLILFDQWO\�FKDQJH�WKH�WRWDO�HPLVVLRQV
RIIVHW��2Q�WKH�RWKHU�KDQG��ZH�PXVW�UHFRJQL]H�WKDW�WKH�HPLVVLRQV�LQYHQWRU\�RI�RWKHU�*+*V�IRU�WKH�EDVH
\HDU� DV�ZHOO� DV� HPLVVLRQV� SURMHFWLRQV� KDYH�PXFK� KLJKHU� XQFHUWDLQWLHV� WKDQ� IRU� HQHUJ\�UHODWHG� &2��
7KHUHIRUH�� VRPH� QHZ� LQYHQWRU\�PHWKRGV� DQG� DGGLWLRQDO� DQDO\VHV� FRXOG� VXEVWDQWLDOO\� LQIOXHQFH� RXU
HVWLPDWH�RI�WKH�SURMHFWHG�RIIVHW�OHYHO�

7ZR� FUXFLDO� IDFWRUV� GLVFXVVHG� LQ� WKLV� VWXG\� DUH� WKH� VFKHGXOH� IRU� LPSOHPHQWLQJ� WKH� QHZ� PLWLJDWLRQ
FRQFHSWV� �-,��$7�� DQG� WKH�GHVLJQ� RI� HPLVVLRQV�PDUNHW� UXOHV�� ,Q�&KDSWHU� ���ZH� VSHFXODWHG� WKDW� VRPH
UXOHV�ZLOO�HQWHU�LQWR�IRUFH�DIWHU�&23���LQ�%XHQRV�$LUHV���������SHUKDSV�FODULI\LQJ�WKH�DOORZDEOH�VKDUH�RI
HPLVVLRQV�UHGXFWLRQ�ZKLFK�FRXOG�EH�WUDQVIHUUHG�YLD�-,�RU�$7�EHWZHHQ�WKH�KRVW�DQG� LQYHVWRU�FRXQWU\�
2WKHU� TXHVWLRQV� VKRXOG� EH� GLVFXVVHG� EHIRUH� D�PDUNHW�PHFKDQLVP� LV� VHWWOHG�� VXFK� DV� WKH� YROXPH� RI
RIIVHW�RQ�WKH�KRVW�VLGH�WKDW�FDQ�EH�D�VXEMHFW�RI�WUDGLQJ��RU�ZKHWKHU�WKH�PDUNHW�ZLOO�EH�EDVHG�RQ�0$&V
RU�RQ�WKH�ZLOOLQJQHVV�WR�SD\�

$QDO\VHV� RI� SRVVLEOH� WUDGLQJ� SRWHQWLDO� DQG� ILQDQFLDO� IORZV� KDYH� EHHQ� FDUULHG� RXW� FRQVLGHULQJ� WKH
IROORZLQJ�ERXQGDULHV�DQG�OLPLWDWLRQV�
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�� )LQDQFLDO�IORZ�ZDV�EDVHG�RQ�DQ�(58�SULFH�HTXDO�WR�WKH�LQYHVWRU·V�ZLOOLQJQHVV�WR�SD\�DW�D� OHYHO�RI
��86'�W�&2����

�� 3HULRGV�RI�-,�DQG�RU�$7�ZHUH�FRQVLGHUHG�IURP�����²�����DQG�����²������UHVSHFWLYHO\�
�� 7KH�YROXPH�RI�HPLVVLRQV�UHGXFWLRQ�IRU�-,�DQG�RU�$7�DUH�OLVWHG�DV�

• WKH�ZKROH�DYDLODEOH�RIIVHW�RI�DJJUHJDWHG�*+*V��´$JJU��*+*µ�
• WKH�ZKROH�DYDLODEOH�RIIVHW�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV��7KH�RIIVHW�ZDV�FRQVLGHUHG�WR�D�OHYHO

RI�����RI�HQHUJ\�UHODWHG�&2��LQ�WKH�\HDU�������´(QHUJ\�&2�µ��
• WKH�RIIVHW�FUHDWHG�E\�DOO�W\SHV�RI�PLWLJDWLRQ�PHDVXUHV��´0LWLJDWLRQµ��
• WKH�RIIVHW�FUHDWHG�E\�PLWLJDWLRQ�PHDVXUHV�LV�REWDLQHG�E\�WKH�VWHS�ZLVH�H[FOXVLRQ�RI�PHDVXUHV�LQ

GHVFHQGLQJ�RUGHU�RI�0$&�

7DEOH������7UDGDEOH�RIIVHW�DQG�ILQDQFLDO�IORZ�IRU���86'�W�&2���ZLOOLQJQHVV�WR�SD\

2SWLRQ SHULRG ����������� SHULRG ����������� &RPPHQWV�
WKRXV��W�D PLO�86' WKRXV��W�D PLO�86' H[FOXGHG�PHDVXUHV

$JJU��*+* ����� ��� ������ ����
(QHUJ\�&2� ����� ��� ����� ����
0LWLJDWLRQ ����� ��� ����� ����
RSWLRQ�� ����� ��� ����� ��� LQGXVWULDO�&&
RSWLRQ�� ����� ��� ����� ��� SUHYLRXV���JHRWKHUPDO
RSWLRQ�� ����� ��� ����� ��� SUHYLRXV���VPDOO�&&
RSWLRQ�� ����� ��� ����� ��� SUHYLRXV���IXHO�VZLWFK
RSWLRQ�� ���� ��� ����� ��� SUHYLRXV���'6�RSWLRQ

�����5HFRPPHQGDWLRQ�IRU�D�1DWLRQDO�3ROLF\�WRZDUGV�-,�DQG�RU�$7

$�QDWLRQDO� VWUDWHJ\� WRZDUGV� HPLVVLRQV� WUDGLQJ�DQG� FUHGLWLQJ�ZLOO� VWURQJO\�GHSHQG� RQ� WKH� UHVXOWV� RI
LQWHUQDWLRQDO�QHJRWLDWLRQV�UHODWHG�WR�*+*�PLWLJDWLRQ�FRQFHSWV��([SHUW�JURXSV�VKRXOG�WUDQVIHU�DUWLFOHV
RI� WKH�.\RWR�3URWRFRO�GHDOLQJ�ZLWK�(58V��&'0��DQG�DOORZDQFH� WUDGLQJ� �GLVFXVVHG� LQ�&KDSWHU� ��� WR
OHJDOO\�ELQGLQJ�LQVWUXPHQWV�

6XJJHVWLRQV�IRU�FODULILFDWLRQ�RI�WKLV�SURFHVV�LQFOXGH�
• 7KH�WLPH�VFKHGXOH��HVSHFLDOO\�ZKHQ�-,�DQG�RU�$7�ZLOO�HQWHU�LQWR�IRUFH
• $SSURYDO�DQG�UHJXODWLRQ�RI�WKH�OLPLWV�RQ�HPLVVLRQV�WUDGLQJ�IURP�WKH�QDWLRQDO�EDODQFH
• :KHWKHU�SULFH�VKRXOG�LW�EH�EDVHG�RQ�WKH�KRVW·V�0$&V�RU�WKH�LQYHVWRU·V�ZLOOLQJQHVV�WR�SD\

7KH� 6ORYDN� 5HSXEOLF�� IRFXVHG� RQ� QHZ� FRQFHSWV� RI� *+*�PLWLJDWLRQ�� VKRXOG� DFFHSW� WKH� VXEVHTXHQW
VWDQGSRLQWV�

�� 6WDUWLQJ� -,� DQG�RU� $7� LQ� WKH� \HDU� ����� ZRXOG� EH� LGHDO� IRU� 6ORYDNLD�� ,Q� WKH� SHULRG� EHIRUH� �����
DXWRQRPRXV� GHYHORSPHQW� ZLOO� FUHDWH� D� VXIILFLHQW� HPLVVLRQV� RIIVHW� VR� WKDW� WKH� LPSDFW� RI
XQFHUWDLQWLHV�FDQ�EH�RPLWWHG��7KHUH�DUH�QRW�DQ\�ELQGLQJ�FRPPLWPHQWV� LQ�WKH�SHULRG�SULRU�WR�����
DQG� HPLVVLRQV� WUDQVIHU� WR� WKH� LQYHVWRU� FRXQWU\� ZRXOG� QRW� EULQJ� DQ\� FRPSOLFDWLRQV�� 7KH� SHULRG
EHIRUH�WKH�\HDU������FRXOG�WKHUHIRUH�EH�XVHG�DV�D�OHDUQLQJ�SHULRG�IRU�-,�DQG�RU�$7�PHFKDQLVPV�

 
�� 7KH� VKDUH� RI� FUHDWHG� HPLVVLRQV� RIIVHWV� WKDW� FRXOG� EH� WUDQVIHUUHG� WR� WKH� LQYHVWRU� FRXQWU\� ZLOO� EH

FUXFLDO� LQ� WKH� SHULRG� ����²������ ZKHQ� WKH� DXWRQRPRXV� RIIVHW� ZLOO� EH� ORZHU�� )XUWKHUPRUH�
XQFHUWDLQWLHV�LQ�IXWXUH�GHYHORSPHQW�PXVW�DOVR�EH�FRQVLGHUHG��2Q�WKH�RWKHU�KDQG��LQYHVWRU�FRXQWULHV
ZLOO�SUREDEO\�EH� LQWHUHVWHG� LQ� HPLVVLRQV� WUDQVIHU�GXULQJ� WKLV�SHULRG�� ,QYHVWRUV� VHHNLQJ� HPLVVLRQV
WUDGHV�XQGHU�$,-�ZLOO�GR�VR�SULPDULO\� WR�REWDLQ�FUHGLW� LQ� WKH�SHULRG�����²������3UHYLRXV�DQDO\VLV
KDV�VKRZQ�WKDW�WKH�ODWHU�-,�DQG�RU�$7�FRPHV�LQWR�IRUFH�� WKH�PRUH�GLIILFXOW� LW�ZLOO�EH� WR�RYHUFRPH
EDUULHUV�WR�WKH�DGRSWLRQ�RI�-,�SURMHFWV�

 
�� (PLVVLRQV� WUDGLQJ� �-,� DQG�RU� $7�� ZLOO� SUREDEO\� EH� EDVHG� RQ� W\SLFDO� PDUNHW� UXOHV� DQG� WKH

QHJRWLDWLRQ� SULFH� VKRXOG� WKXV� EH� FORVH� WR� WKH� ZLOOLQJQHVV� WR� SD\� OHYHO�� &RQVHTXHQWO\�� WKH� (58V

                                                
26 Expert estimation, based on the analysis issued in Chapter 3 for emissions trading with WE region.



77

VKRXOG�EH�VKDUHG�EHWZHHQ� WKH�KRVW�DQG� LQYHVWRU�FRXQWU\�VR� WKDW� LQFRPHV� IURP�HPLVVLRQV� WUDGLQJ
ZLOO�EH�HTXDO�WR�WKH�ILQDQFLDO�WHUP�RI�EDUULHUV��,Q�RWKHU�ZRUGV��WKH�QHJRWLDWLRQ�SULFH�ZLOO�EH�KLJKHU
WKDQ�DEDWHPHQW� FRVWV�� DQG� WKH� WUDQVIHU�RI�(58V� WR� WKH� LQYHVWRU� FRXQWU\�ZLOO� HQVXUH� WKLV� ILQDQFLDO
LQFRPH�� (IIHFWLYH� XVH� RI� WKLV� PHFKDQLVP� ZLOO� UHTXLUH� DGHTXDWH� FDSDFLW\� LQ� WKH� KRVW� FRXQWU\�
SUHIHUDEO\�FDSDFLW\�WKDW�ZDV�QXUWXUHG�GXULQJ�WKH�OHDUQLQJ�SKDVH�EHIRUH������

,Q�OLJKW�RI�WKH�DERYH�SRLQWV��WKH�IROORZLQJ�DSSURDFKHV�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�65�

,� $�ODUJH�VFDOH�FUHGLW�RU�DOORZDQFH�WUDGLQJ�V\VWHP�FDQ�EH�IHDVLEOH�RQO\�DIWHU�D�OHDUQLQJ�SHULRG��ZKHUH
RQO\� VPDOOHU�SURMHFWV�ZRXOG�EH�SXUVXHG� �DV� LQ� WKH�$,-�SLORW�SKDVH���1HYHUWKHOHVV�� LI� QHJRWLDWLRQV
DERXW�HPLVVLRQV�WUDQVIHUV�RQ�WKH�EDVLV�RI�DEDWHPHQW�FRVWV�DQG�ZLOOLQJQHVV�WR�SD\�ZLOO�HQDEOH�HDUO\�
PXWXDOO\�EHQHILFLDO�VKDULQJ�RI�(58V��WKH�SURMHFW�VFDOH�VKRXOG�QRW�EH�OLPLWHG�DUELWUDULO\�

 
,,� 7KH� ´OHDUQLQJ� SHULRGµ� EHIRUH� ����� VKRXOG� EH� XVHG� WR� GHYHORS� WKH� VNLOOV�� KXPDQ� UHVRXUFHV�� DQG

LQVWLWXWLRQV�QHFHVVDU\�IRU�DQ�HIIHFWLYH�HPLVVLRQV�WUDQVIHU�SURJUDP�
 
,,,� �'XULQJ�WKH�OHDUQLQJ�SHULRG��65�LQVWLWXWLRQV�VKRXOG�LPSURYH�WKH�*+*�HPLVVLRQV�LQYHQWRU\�V\VWHP�

HVSHFLDOO\�IRU�QRQ�&2��HPLVVLRQV��VHH�&KDSWHU����
 
,9� � 2I� DOO� WKH� SURMHFW� W\SHV� IRFXVHG� RQ� HQHUJ\�UHODWHG� &2�� DEDWHPHQW�� WKH� SURMHFWV� EDVHG� RQ� IXHO

VZLWFKLQJ��SUHIHUDEO\�ELRPDVV���VPDOO�K\GURSRZHU��DQG�JHRWKHUPDO�HQHUJ\�VKRXOG�EH�JLYHQ�KLJKHU
SUHIHUHQFH�

 
9� 3URMHFWV� LQ� WKH� SUHYLRXV� SDUDJUDSK� �,9�� UHSUHVHQW� VSHFLILF� VHFWRU� SURMHFWV� IRU� ZKLFK� WKH� ULVN� RI

HPLVVLRQV� OHDNDJH� LQWR�RWKHU�VHFWRUV� LV� ORZHU�� ,PSOHPHQWLQJ�VPDOO�K\GURSRZHU�SODQWV�RQ�D� VPDOO
VFDOH�ZLOO�UHSODFH�RQO\�LPSRUWHG�HOHFWULFLW\��\LHOGLQJ�QR�GHFUHDVH�LQ�&2��HPLVVLRQV��7KLV�ULVN�FDQ�EH
GLPLQLVKHG� E\� VLPXOWDQHRXV� LPSOHPHQWDWLRQ� RI� RWKHU� PHDVXUHV� DLPHG� DW� SXEOLF� HOHFWULFLW\� XVH
�FRPELQHG�F\FOH�WXUELQHV��'60��HWF���

 
9,� �&RJHQHUDWLRQ�KDV�YHU\�VLWH�VSHFLILF�FKDUDFWHULVWLFV�DQG��WKHUHIRUH��SXEOLF�XWLOLWLHV�FRXOG�KHOS�FODULI\

WKH�IXHO�PL[�RI�WKH�SRWHQWLDOO\�UHSODFHG�JULG�HOHFWULFLW\��7KH�DFWXDO�OHYHO�RI�DFKLHYHG�(58V�DQG�WKHLU
0$&V�FDQ�EH�EHWWHU�TXDQWLILHG�LQ�WKLV�ZD\�

 
9,,� �$OWKRXJK�0$&V�YDU\�E\�SURMHFW��DQG�LQ�VSHFLILF�FDVHV�KDYH�QHJDWLYH�YDOXHV���FRQWUDFWHG�ILQDQFLDO

IORZ�PXVW�EH�VXIILFLHQW�WR�VXUSDVV�LPSOHPHQWDWLRQ�EDUULHUV�
 
9,,,� � $UHD� PLWLJDWLRQ� RSWLRQV³VXFK� DV� WKRVH� IRFXVHG� RQ� GHFUHDVLQJ� UHVLGHQWLDO� HQHUJ\� GHPDQG³

VKRXOG� EH� XVHG� IRU� DOORZDQFH� WUDGLQJ�� 7KH� PHFKDQLVP� RI� ILQDQFLDO� LQFRPH� UHF\FOLQJ� PXVW� EH
FDUHIXOO\�SUHSDUHG�ZLWK�D�SURSHU�V\VWHP�RI�PRQLWRULQJ�DQG�YHULILFDWLRQ�
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�� -2,17�,03/(0(17$7,21�352-(&76�,1�7+(�6/29$.�5(38%/,&

7KLV� FKDSWHU� VXPPDUL]HV� WKH� LPSRUWDQW� LQIRUPDWLRQ� RQ� SRVVLEOH� DGRSWLRQ� RI� -RLQW� ,PSOHPHQWDWLRQ
�-,��SURMHFWV�LQ�6ORYDNLD��LQFOXGLQJ�
• 2YHUYLHZ�RI�WKH�6ORYDN�-,�VWUDWHJ\��VHFWLRQ�����
• 0HWKRGV�RI�SDUWLFLSDWLRQ�LQ�6ORYDN�-,�SURMHFWV��VHFWLRQ�����
• 'HVFULSWLRQ�RI�KRZ�-,�SURMHFWV�FRXOG�EH�LPSOHPHQWHG��VHFWLRQ�����
• 0HWKRGRORJLFDO� LQVWUXFWLRQV� RQ� KRZ� WR� GHWHUPLQH� ILQDQFLDO� DQG� HQYLURQPHQWDO� HIIHFWV� RI� -,

SURMHFWV��DQG�WKHLU�FRPSOLDQFH�ZLWK�6ORYDN�HOLJLELOLW\�FULWHULD��VHFWLRQ�����
• 'HWDLOHG� GHVFULSWLRQ� RI� DOO� 6ORYDN� -,� SURMHFWV� ZKLFK� DUH� RSHQ� WR� LQYHVWPHQW� DW� WKH� PRPHQW

�VHFWLRQ�����

7KH�SURMHFW�SLSHOLQH�FRQVLVWV�RI�VHYHQ�SURMHFWV�WKDW�GLIIHU�LQ�OHYHO�RI�WRWDO�&2��HPLVVLRQV�UHGXFWLRQ��LQ
OLIH�F\FOH��DQG�LQ�WKH�OHYHO�RI�LQGLYLGXDO�&2��DEDWHPHQW�FRVWV��86'�W&2�����)LYH�SURMHFWV�HQWDLO�D�IXHO
VZLWFK� IURP� FRDO� RU� KHDY\� IXHO� RLO� WR�ZDVWH�ZRRG� RU� QDWXUDO� JDV�� FRPELQHG�ZLWK� HQHUJ\� HIILFLHQF\
LPSURYHPHQW��7KH�UHPDLQLQJ�WZR�HQWDLO�VZLWFKLQJ�IURP�FRDO�RU�QDWXUDO�JDV�WR�JHRWKHUPDO�HQHUJ\��7KLV
3URMHFW�SLSHOLQH�LV�EHLQJ�SUHSDUHG�IRU�GLVVHPLQDWLRQ�RQ�DQ�,QWHUQHW�VLWH��7KH�PHWKRGRORJ\�RI�SURMHFW
DVVHVVPHQW�GHYHORSHG�LQ�WKLV�VWXG\�FDQ�EH�DSSOLHG�WR�RWKHU�*+*�PLWLJDWLRQ�SURMHFWV�
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��� �,QWURGXFWLRQ

����� -RLQW�,PSOHPHQWDWLRQ

-RLQW� ,PSOHPHQWDWLRQ� �-,�� LV� DQ� LQVWUXPHQW� IRU� WKH� HIILFLHQW� PLWLJDWLRQ� RI� JOREDO� FOLPDWH� FKDQJH�� ,W
DOORZV�LQWHUQDWLRQDO�LQYHVWRUV�WR�HQJDJH�LQ�FOLPDWH�SURWHFWLRQ�SURMHFWV�DEURDG�DQG�WR�UHFHLYH�FUHGLWV�IRU
DYRLGHG�JUHHQKRXVH�JDV�HPLVVLRQV�
-RLQW�,PSOHPHQWDWLRQ�LV�D�PHDQV�WR�

• HQFRXUDJH�WKH�VKDULQJ�RI�WHFKQRORJLHV�DQG�DSSOLFDWLRQ�RI�WHFKQRORJLHV�LQ�QRYHO�VHWWLQJV�
• DFKLHYH�HFRQRPLFDOO\�HIILFLHQW�UHGXFWLRQV�RI�JOREDO�JUHHQKRXVH�JDV�HPLVVLRQV�
• HQFRXUDJH�VXVWDLQDEOH�GHYHORSPHQW�
• PRWLYDWH� SULYDWH� VHFWRU� LQYHVWPHQW� LQ� HQYLURQPHQWDOO\� VRXQG� SURMHFWV� LQ� FRXQWULHV� ZLWK

HFRQRPLHV� LQ� WUDQVLWLRQ� DQG� LQ� GHYHORSLQJ� FRXQWULHV� WKURXJK� WKH� &OHDQ� 'HYHORSPHQW
0HFKDQLVP��&'0��

-,� VKRXOG� EH� WDUJHWHG� WRZDUG� WKRVH� SURMHFWV� WKDW� DUH� FRQVLVWHQW� ZLWK� WKH� HQYLURQPHQWDO� DQG� SXEOLF
KHDOWK� SULRULWLHV� RI� WKH� KRVW� FRPPXQLWLHV� DQG� FRXQWULHV�� 7KH� LGHD� RI� -,� LV� DQFKRUHG� LQ� WKH� 8QLWHG
1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH� &KDQJH� �81)&&&�� DQG� ZDV� HQGRUVHG� DW� WKH� .\RWR
&RQIHUHQFH�LQ�'HFHPEHU�������6HH�&KDSWHU����

����� 6ORYDN�-,�6WUDWHJ\�DQG�*+*�2IIVHW�3RWHQWLDO

$QDO\VLV�RI�HQHUJ\�UHODWHG�&2��HPLVVLRQV�VFHQDULRV�EULQJV�WKH�IROORZLQJ�ILQGLQJV�
,� 2QO\� VFHQDULRV� ZLWK� D� ORZ� *'3� JURZWK� UDWH� ZLOO� HQDEOH� XV� WR� VDWLVI\� RXU� .\RWR� UHGXFWLRQ

FRPPLWPHQWV�ZLWK�QR�DGGLWLRQDO�PHDVXUHV�
,,� +LJKHU�H[SORLWDWLRQ�RI�QXFOHDU�SRZHU�DQG�DXWRQRPRXV�HQHUJ\�HIILFLHQF\�LPSURYHPHQW��$((,��E\

���LQ�WKH�LQGXVWULDO�VHFWRU�FDQ�HQVXUH�FRPSOLDQFH�ZLWK�.\RWR�UHGXFWLRQ�FRPPLWPHQWV�FRPSOLDQFH
XQGHU�D�KLJK�*'3�JURZWK�VFHQDULR�

,,,� �6FHQDULRV�ZLWK�D�ORZ�*'3�JURZWK�UDWH�DQG�KLJK�VKDUH�RI�QXFOHDU�HQHUJ\�XVH����QHZ�XQLWV�LQ�133
0RFKRYFH��DUH�TXHVWLRQDEOH��7KHVH�FDVHV�UHTXLUH�DGGLWLRQDO�LQVWDOODWLRQ�RI�FRPELQHG�F\FOH�WXUELQHV
IRU� SXEOLF� HOHFWULFLW\� JHQHUDWLRQ�� 7KLV� DFWLRQ� FRXOG� LQFUHDVH� 1*� LPSRUW� UHTXLUHPHQWV� DQG� DOVR
GHFUHDVH�WKH�VFRSH�IRU�-,�SURMHFWV�EDVHG�RQ�IXHO�VZLWFKLQJ�

$Q�DQDO\VLV�RI�LPSDFWV�DQG�SRVVLEOH�SHQHWUDWLRQ�RI�-,�SURMHFWV�LQWR�WKH�HQHUJ\�V\VWHP�VKRZV�WKDW�WKHUH
FRXOG�EH�VRPH�SUREOHPV��PD\EH�VSHFLILF�WR�6ORYDNLD��UHVXOWLQJ�LQ�HPLVVLRQV�RIIVHW�DOORFDWLRQ�

⇒ 7KH� 6ORYDN� 5HSXEOLF� LPSRUWV� VRPH� HOHFWULFLW\�� &2�� PLWLJDWLRQ� RSWLRQV� IRFXVHG� RQ� GHFUHDVLQJ
HOHFWULFLW\� GHPDQG� IURP� WKH� SXEOLF� JULG� �H�J��� LQGHSHQGHQW� SURGXFHUV� ZLWK� &&�� GHPDQG� VLGH
HQHUJ\�FRQVHUYDWLRQ��ZRXOG�WKXV�OHDG�WR�GHFOLQLQJ�HOHFWULFLW\�LPSRUWV�ZLWKRXW�DQ\� LPSDFW�RQ�WKH
QDWLRQDO�&2��HPLVVLRQV�OHYHO�

⇒ $OORFDWLQJ�RIIVHWV�IURP�GHPDQG�VLGH�HQHUJ\�FRQVHUYDWLRQ�SURJUDPV�FDQ�EH�SUREOHPDWLF��:KLOH�WKH
ILQDQFLDO�EHQHILW�JRHV�WR�WKH�HQHUJ\�FRQVXPHU��WKH�RIIVHW�LV�FUHDWHG�RQ�WKH�VXSSO\�VLGH�

7\SH�RI�SURMHFWV�WKDW�KDYH�WKH�RIIVHW�DQG�ILQDQFLDO�LQFRPHV�DOORFDWHG�LQ�WKH�VDPH�SODFH�LQFOXGH�
D� )XHO�VZLWFKLQJ��H�J��FRDO�WR�1*�RU�ELRPDVV��
E� ,PSOHPHQWDWLRQ�RI�FRPELQHG�F\FOHV��&&��LQ�WKH�LQGXVWULDO�VHFWRU�DQG�FRQFRPLWDQW�UHSODFHPHQW�RI

H[LVWLQJ�FRDO��RU�RLO�ILUHG�FHQWUDOL]HG�KHDW�DQG�HOHFWULFLW\�SODQWV��&+3��
F� 8VH�RI�JHRWKHUPDO�HQHUJ\�LQ�IDFLOLWLHV�ZLWK�D�ORFDO�KHDW�VRXUFH

&RPELQHG� F\FOH� JHQHUDWLRQ� DQG� VPDOO� K\GURSRZHU� GHYHORSPHQW� FRXOG� EULQJ� EHQHILWV� LI� WKH\
SHQHWUDWH� VXIILFLHQWO\� WR� DOORZ� VRPH� RIIVHW� RI� GRPHVWLF� IRVVLO�IXHOHG� HOHFWULFLW\� JHQHUDWLRQ�� ,Q
DGGLWLRQ��H[WUHPHO\�KLJK�LQFUHDVHV�RI�HOHFWULFLW\�JHQHUDWLRQ�E\�LQGHSHQGHQW�SURGXFHUV�FRXOG�GHFUHDVH
WKH� HOHFWULFLW\� JHQHUDWLRQ� GHPDQG� HQRXJK� WR� UHGXFH� WKH� VKDUH� RI� QRQ�IRVVLO� HOHFWULFLW\� JHQHUDWLRQ
�ODUJH� K\GURSRZHU� DQG� QXFOHDU� SRZHU����� 7KHUHIRUH�� WKH� SURSRVHG� LQVWLWXWLRQDO� IUDPHZRUN� �VHH
&KDSWHU� ��� PXVW� LQYROYH� D� SURSHU� *+*� HPLVVLRQV� LQYHQWRU\� V\VWHP� EDVHG� RQ� WKH� ERWWRP�XS
DSSURDFK� LQ� RUGHU� WR� GLVFRYHU� WKH� HPLVVLRQV� OHDNDJH� IURP� WKH� VHOHFWHG� SURMHFW� WR� RWKHU� VHFWRUV�� $OO

                                                
27 The share of imported electricity replaced by electricity from implemented CC or small HPP will

depend on the ratio of imported electricity purchase price to the production cost.
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SURMHFWV� FXUUHQWO\� LQ� WKH� SLSHOLQH� FRPSO\� ZLWK� WKH� VXJJHVWLRQ� WKDW� RIIVHW� DOORFDWLRQ� DQG� ILQDQFLDO
EHQHILWV�DFFUXH�WR�RQH�HQWLW\��DQG�FDQ�WKHUHIRUH�EH�HDVLO\�DGRSWHG�SULRU�WR������

����� 5HTXLUHPHQWV�IRU�-,�3URMHFWV�LQ�6ORYDNLD

7R�EH�HOLJLEOH�IRU�-,��SURMHFWV�VKRXOG�PHHW�WKH�IROORZLQJ�FULWHULD�

$���&ULWHULD�VHW�RXW�LQ�$UWLFOH���RI�WKH�.\RWR�3URWRFRO�DQG�LQ�'HFLVLRQ���RI�&23��
• 7KH�SURMHFW�PXVW�SURYLGH�´D�UHGXFWLRQ�LQ�HPLVVLRQV�E\�VRXUFHV��RU�DQ�HQKDQFHPHQW�RI�UHPRYDOV�E\

VLQNV��WKDW�LV�DGGLWLRQDO�WR�DQ\�WKDW�ZRXOG�RWKHUZLVH�RFFXUµ�
• 7KH�SURMHFW�VKRXOG�EH�FRPSDWLEOH�ZLWK�DQG�VXSSRUWLYH�RI�QDWLRQDO�HQYLURQPHQW�DQG�GHYHORSPHQW

VWUDWHJLHV��DQG�FRQWULEXWH�WR�FRVW�HIIHFWLYHQHVV�LQ�DFKLHYLQJ�JOREDO�EHQHILWV�
• $SSURYDO�RI�LQYROYHG�3DUWLHV��QDWLRQDO�JRYHUQPHQWV��LV�UHTXLUHG�
• (PLVVLRQV��DQG�HPLVVLRQ�UHGXFWLRQV��PXVW�EH�FDOFXODWHG�DFFRUGLQJ�WR�,3&&���JXLGHOLQHV�

%��$GGLWLRQDO�6ORYDNLDQ�UHTXLUHPHQWV�
• $GPLWWHG�SURMHFW�W\SHV�
• $EDWHPHQW�FRVWV�PXVW�EH�ORZHU�WKDQ�WKH�LQYHVWRU·V�ZLOOLQJQHVV�WR�SD\�
• 8VH� RI� %HVW� $YDLODEOH� 7HFKQRORJLHV�1RW� (QWDLOLQJ� ([FHVVLYH� &RVW� �%$71((&�� IRU� WKH� QHZ� DQG

UHWURILWWHG�XQLWV�WR�PHHW�HPLVVLRQ�VWDQGDUGV��VHH�&KDSWHU����
⇒ QHZ� WHFKQRORJLHV�PXVW�PHHW� HPLVVLRQ� VWDQGDUGV�RI� EDVH�SROOXWDQWV� �12[�� 62��� &2�� VROLG

SDUWLFOHV�� 92&�� DQG� RWKHUV��� :LWKLQ� 6ORYDNLD�� H[LVWLQJ� XQLWV� PXVW� PHHW� WKHVH� VWDQGDUGV
ZLWKLQ�D�VWULFWO\�GHWHUPLQHG�SHULRG�

⇒ LPSURYHPHQW�RI�ORFDO�HQYLURQPHQWDO�VLWXDWLRQ�
⇒ KLJK�HIILFLHQF\�RI�HQHUJ\�XVH�
⇒ DFFHSWDEOH� FRVWV� IRU� PRGHUQ� HQHUJ\� WHFKQRORJ\� LPSOHPHQWDWLRQ� �/RZ�12[� EXUQHUV�

GHVXOIXUL]DWLRQ��SUHFLSLWDWRUV��HWF��
• -,� SURMHFWV� PXVW� EULQJ� UHDO�� PHDVXUDEOH� DQG� ORQJ�WHUP� HQYLURQPHQWDO� EHQHILWV� UHODWHG� WR� WKH

PLWLJDWLRQ�RI�FOLPDWH�FKDQJH�

����3RVVLELOLWLHV�WR�3DUWLFLSDWH�LQ�-,�3URMHFWV

����� ,QYHVWLQJ�)XQGV

3RVVLEOH�LQYHVWPHQW�PRGHOV�LQFOXGH�
• MRLQW�YHQWXUHV
• HTXLW\�LQYHVWPHQWV
• SXUFKDVH�RI�HPLVVLRQV�FUHGLWV
• PXWXDO�IXQGV

7KH�:RUOG�%DQN·V�3URWRW\SH�&DUERQ�)XQG��3&)��RI� WKH�*OREDO�&DUERQ� ,QLWLDWLYH� �*&,�� FRXOG�SOD\�D
ODUJH� UROH� LQ� WKH� LQLWLDO� VWDJHV� RI� -,� IXQGLQJ�� 7KLV� IXQG�ZLOO� EH� LQFUHDVLQJO\� WDLORUHG� WR� WKH� QHHGV� RI
LQYHVWRUV� DQG� KRVW� FRXQWULHV� WR� DFFHOHUDWH� WKH� DSSOLFDWLRQ� RI� QHZ� FRQFHSWV�� LPSURYHPHQW� RI
LQIRUPDWLRQ�IORZV��DQG�UHGXFWLRQ�RI�WUDQVDFWLRQ�FRVWV�FRXOG�EH�DFKLHYHG��VHH�&KDSWHU����

����� )LOLQJ�3URMHFW�3URSRVDOV

7KH�ILUVW�VWHS�LQ�SURSRVLQJ�D�-,�SURMHFW�LV�VXEPLVVLRQ�RI�D�FRPSOHWHG�8QLIRUP�5HSRUWLQJ�)RUP��ZKLFK�LV
QHFHVVDU\�IRU�3UH�4XDOLILFDWLRQ��VHH�6HFWLRQ�������IRU�DQ�RYHUYLHZ��

                                                
28Intergovernmental Panel on Climate Change; the main body of scientific advice to the COP (via
SBSTA)
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���� ,PSOHPHQWLQJ�-,�3URMHFWV

����� 2YHUYLHZ�RI�,PSOHPHQWDWLRQ�6WHSV��&KURQRORJLFDO�2UGHU�

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�VWHSV�QHHGHG�IRU�SURMHFW�LPSOHPHQWDWLRQ�



Implementing JI Projects     Overview on implementation steps.
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����� 3UH�4XDOLILFDWLRQ

3UH�4XDOLILFDWLRQ� VHUYHV� WR� GHWHUPLQH� ZKHWKHU� D� SURMHFW� LV� VXLWDEOH� IRU� -,�� 7KH� 6ORYDN� JRYHUQPHQW
VKRXOG�JUDQW�SUH�TXDOLILFDWLRQ�ZLWKLQ�WKH�SURFHGXUDO�IUDPHZRUN�GHVFULEHG�LQ�&KDSWHU����7KH�DSSOLFDQW
VKRXOG�VXEPLW� WKH�QHFHVVDU\� LQIRUPDWLRQ�XVLQJ� WKH�8QLIRUP�$,-�5HSRUWLQJ�)RUPDW� �VHH�6HFWLRQ������
)ROORZLQJ�JRYHUQPHQWDO�SUH�TXDOLILFDWLRQ�DSSURYDO�� WKH�SURMHFW�VKDOO�HQWHU� WKH�SLORW�SURMHFW�SLSHOLQH�
7KH�:HE�6LWH�ZLOO�SURYLGH�RQH�DYHQXH�IRU�IXUWKHU�LQIRUPDWLRQ�GLVVHPLQDWLRQ�

7KH� 3&)� ZLOO� SUREDEO\� UHTXLUH� SUH�SURMHFW� FHUWLILFDWLRQ� E\� DQ� LQGHSHQGHQW� SDUW\� WR� DVVXUH� 3&)
SDUWLFLSDQWV�RI� WKH�VRXQGQHVV�RI� WKH�SURMHFW�DQG� WKH�FUHGLELOLW\�RI� WKH�EDVHOLQH��7KH�SUH�TXDOLILFDWLRQ
SURFHVV�VKRXOG�DGGUHVV�WKH�IROORZLQJ�LVVXHV�
,� &UHGLW�YROXPH�DQG�DEDWHPHQW�FRVW
,,� 1HHG�IRU�IRUHLJQ�LQYHVWPHQW
,,,� �,V�*+*�FUHGLW�FUHDWLRQ�DQG�ILQDQFLDO�LQFRPH�IURP�-,�DOORFDWHG�WR�WKH�SURMHFW�RZQHU"
,9� �,PSDFW�RQ�RWKHU�*+*�PLWLJDWLRQ�DFWLYLWLHV
9� 2WKHU�HQYLURQPHQWDO�DQG�VRFLR�HFRQRPLF�EHQHILWV

����� )HDVLELOLW\�6WXGLHV

7KH� IHDVLELOLW\� VWXG\� VKRXOG� LQWHU� DOLD� UHILQH� DQG� H[WHQG� WKH� GDWD� VXEPLWWHG� IRU� 3UH�4XDOLILFDWLRQ�
$JDLQ�� WKH� 8QLIRUP� $,-� 5HSRUWLQJ� )RUPDW� VKDOO� EH� XVHG�� %DVHG� RQ� WKLV� UHYLVHG� GDWD�� 6ORYDN� DQG
LQYHVWRU� FRXQWU\� JRYHUQPHQWV� PD\� JUDQW� ILQDO� DSSURYDO� IRU� WKH� -,� SURMHFW� XVLQJ� WKH� SURFHGXUH
GHVFULEHG�LQ�&KDSWHU���

����� *RYHUQPHQWDO�$SSURYDO

+RVW�DQG�GRQRU�FRXQWULHV�PXVW�DSSURYH�-,�SURMHFWV�SULRU�WR�LPSOHPHQWDWLRQ��*RYHUQPHQWDO
DVVHVVPHQW�RI�WKH�SURMHFW�LV�EDVHG�RQ�GDWD�VXEPLWWHG�LQ�WKH�8QLIRUP�$,-�5HSRUWLQJ�)RUPDW�

����� &RQWUDFWV

7KH�FRQWUDFWLQJ�SURFHVV�LV�GHVFULEHG�LQ�6HFWLRQ�������

����� 0RQLWRULQJ��5HSRUWLQJ��(YDOXDWLRQ��DQG�9HULILFDWLRQ

$�FRQVLVWHQW�V\VWHP�RI�PRQLWRULQJ�VKRXOG�EH�HVWDEOLVKHG�RQ�ERWK�WKH�SURMHFW�DQG�QDWLRQDO�OHYHOV��7KH
ODWWHU�LV�QHFHVVDU\�WR�SUHYHQW�HPLVVLRQ�OHDNDJH�IURP�WKH�VHOHFWHG�SURMHFW�V��LQWR�RWKHU�VHFWRUV��ZKLFK�LV
SRVVLEOH�LQ�WKH�FDVH�RI�SURMHFWV�ZKRVH�*+*�RIIVHWV�DFFUXH�WR�SDUWLHV�RWKHU�WKDQ�WKH�SURMHFW�RZQHU��IRU
H[DPSOH��LQ�WKH�SXEOLF�HOHFWULFLW\�VHFWRU���&KDSWHUV���DQG���H[SODLQ�WKLV�SUREOHP�PRUH�WKRURXJKO\��7KH
UHFHQWO\�GHYHORSHG�6ORYDNLDQ�HPLVVLRQ�LQYHQWRU\�V\VWHP��1(,6��XQGHU�WKH�3+$5(�SURMHFW��FDQ�SOD\
DQ�LPSRUWDQW�UROH�LQ�GHYHORSLQJ�D�VXIILFLHQW�PRQLWRULQJ�V\VWHP��9HULILFDWLRQ�RI�SURMHFW�RIIVHWV�PD\�EH
GHOHJDWHG�WR�H[WHUQDO�DXGLWLQJ�FRPSDQLHV�ZKR�DUH�FHUWLILHG�E\�WKH�6HFUHWDULDW�RU�E\�DQRWKHU�HQWLW\��7KH
GHWDLOV�DQG�VFKHGXOH�RI�WKLV�SURFHVV�DUH�VWLOO�XQGHFLGHG�

����� &UHGLWLQJ

7KH�IROORZLQJ�SDUWLHV�DUH�LQYROYHG�LQ�HVWDEOLVKLQJ�FUHGLWV�PDUNHWV�
• 7KH� 3URMHFW� 2ZQHU� ZRXOG� EH� D� SULYDWH�� SXEOLF� RU� JRYHUQPHQWDO� RUJDQL]DWLRQ� KRVWLQJ� WKH

LQYHVWPHQWV�
• 7KH�,QYHVWRU� IURP�WKH�FRXQWU\�ZLWK�WKH�*+*�FUHGLW�GHPDQG�VKRXOG�EH�D�SULYDWH�HQWLW\�DQG�RU�D

JRYHUQPHQW�DJHQF\�
• $Q�,QWHUQDWLRQDO�&UHGLWRU�ZRXOG�SOD\�DQ�LPSRUWDQW�UROH�LQ�VWLPXODWLQJ�WKH�FUHGLW�PDUNHW��:H�EHOLHYH

WKDW�WKH�3&)�RI�:RUOG�%DQN�FRXOG�DFW�HIIHFWLYHO\�LQ�WKLV�FDSDFLW\��HVSHFLDOO\�LQ�WKH�LQFHSWLRQ�SKDVH�
• $�&HUWLILHG�9HULILFDWLRQ�2UJDQL]DWLRQ�FRXOG�EH�HLWKHU�WKH�6HFUHWDULDW�RU�DQ�LQGHSHQGHQW�FHUWLILFDWLRQ

FRPSDQ\�
7KH� WLPH�IUDPH�RI�FUHGLWLQJ�VKRXOG�EH�VHW�DW� WKH�EHJLQQLQJ�RI�HDFK�SURMHFW��9HULILFDWLRQ�RI� WKH�RIIVHW
YDOXH� VKRXOG�EH�PDGH�DQQXDOO\��%HFDXVH�RI� WKH�.\RWR� FRPPLWPHQWV�� FUHGLW� WUDQVIHUV� SULRU� WKH� \HDU
�����KDYH�D�GLIIHUHQW�ZHLJKW�WKDQ�WUDQVIHUV�GXULQJ�����²�����
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����� /LDELOLW\

,Q� VRPH� FDVHV�� WKH� DFWXDO�� YHULILHG�*+*� RIIVHWV� DFKLHYHG� E\� WKH� SURMHFW� FRXOG� EH� OHVV� WKDQ� RULJLQDO
HVWLPDWHV��7KLV�SRVVLELOLW\�UDLVHV�WKH�TXHVWLRQ�RI�ULVN�VKDULQJ�EHWZHHQ�WKH�LQYHVWRU�DQG�SURMHFW�RZQHU�
2XU�DQDO\VLV�LQGLFDWHV�WKH�IROORZLQJ�SRVVLEOH�VRXUFHV�RI�ULVN�
⇒ 7HFKQLFDO�GHVLJQ�RI�SURMHFW�ZLOO�QRW�EULQJ�WKH�H[SHFWHG�FUHGLW�DPRXQW�
⇒ (QHUJ\�GHPDQG�FRXOG�EH�ORZHU�LQLWLDO�IRUHFDVWV�
⇒ /RFDO�FRQGLWLRQV�FRXOG�IDYRU�RWKHU�HQHUJ\�V\VWHPV�DQG�VWUXFWXUHV�RI�ILQDO�HQHUJ\�XVHV�
⇒ 1DWLRQDO�HFRQRPLF�SHUIRUPDQFH�FRXOG�GLIIHU�IURP�WKDW�FKRVHQ�IRU�WKH�EDVHOLQH�
⇒ ,Q�(,7�FRXQWULHV��SULYDWL]DWLRQ�FDQ�DOWHU�VHFWRUDO�HFRQRPLF�DFWLYLW\�DQG�OHDG�WR�FKDQJHV�LQ�IDFLOLW\

RZQHUVKLS�

,Q� WKH� LQFHSWLRQ� SKDVH�� 3&)� FDQ� KHOS� GLIIXVH� WKHVH� ULVNV�� +RZHYHU�� DGGLWLRQDO� UHFRPPHQGDWLRQV
LQFOXGH�

• /LPLWHG�WLPH�VFKHGXOH�RI�FUHGLWLQJ�
• &UHDWLRQ�RI�FUHGLW�LQVXUDQFH�V\VWHP�RQ�WKH�LQWHUQDWLRQDO� OHYHO��SHUKDSV�ZLWKLQ�WKH�IUDPHZRUN

RI�3&)��
7KH� $,-� SLORW� SKDVH� VKRXOG� EH� XVHG� WR� HYDOXDWH� WKHVH� XQFHUWDLQWLHV� DQG� H[SHULPHQW� ZLWK� WKH
LQWHUQDWLRQDO�LQVXUDQFH�V\VWHP�

��� �&KDUDFWHUL]LQJ�-,�3URMHFWV

7KLV�VHFWLRQ�FRQWDLQV�PHWKRGRORJLFDO�LQVWUXFWLRQV�RQ�KRZ�WR�FKDUDFWHUL]H�-,�SURMHFWV��-,�SURMHFWV�FDQ�EH
FKDUDFWHUL]HG�DFFRUGLQJ�WR
• 3URMHFW�FDWHJRU\�
• ([SHFWHG�RU�DFKLHYHG�JUHHQKRXVH�JDV��*+*��RIIVHWV�
• &RVWV�RI�LPSOHPHQWDWLRQ�
• $GGLWLRQDOLW\�RI�HPLVVLRQ�UHGXFWLRQV�
• &RPSOLDQFH�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHTXLUHPHQWV��´HOLJLELOLW\µ��
7KH�UHVXOWV�RI�FKDUDFWHUL]DWLRQ�VKRXOG�EH�SUHVHQWHG�LQ�VWDQGDUGL]HG�IRUP�OLNH�WKH�8QLIRUP�$,-
5HSRUWLQJ�)RUPDW��&KDSWHU������

$V�RXWOLQHG�LQ�6HFWLRQ�����RI�WKLV�UHSRUW��FKDUDFWHUL]DWLRQ�LV�WR�EH�FDUULHG�RXW�LQ�WZR�VWHSV�
��� 7KH�3UH�4XDOLILFDWLRQ�SKDVH��VHH�6HFWLRQ��������ZLOO�HVWDEOLVK�D�GUDIW�FKDUDFWHUL]DWLRQ�WR�GHWHUPLQH

ZKHWKHU�WKH�SURMHFW�LV�HOLJLEOH�IRU�-,�DFFRUGLQJ�WR�6ORYDN�VWDQGDUGV��(IIRUWV�IRU�WKLV�VWHS�VKRXOG�EH
PLQLPDO�EXW�UHOLDEOH�

��� 7KH�)HDVLELOLW\�6WXG\�ZLOO�FKDUDFWHUL]H�WKH�SURMHFW�LQ�PRUH�GHWDLO�RQFH�LQWHUHVWHG�LQYHVWRUV�KDYH
EHHQ�IRXQG�

����� 2YHUYLHZ�RI�&KDUDFWHUL]DWLRQ�6WHSV

3URMHFW�FKDUDFWHUL]DWLRQ�VKRXOG�EH�H[HFXWHG�LQ�D�VWHSZLVH�DSSURDFK�LQ�ZKLFK�WKH�UHVXOWV�RI�HDFK
LQGLYLGXDO�VWHS�VKRXOG�LPPHGLDWHO\�EH�FKHFNHG�DJDLQVW�UHOHYDQW�HOLJLELOLW\�FULWHULD��7KLV�SURFHVV�ZLOO
H[SHGLWH�WKH�HOLPLQDWLRQ�RI�XQTXDOLILHG�SURMHFWV��)LJXUH�����RXWOLQHV�WKH�OLQNV�EHWZHHQ�SURMHFW
FKDUDFWHUL]DWLRQ�DQG�HOLJLELOLW\�HYDOXDWLRQ�
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)LJXUH����� 6WHSZLVH�SURMHFW�FKDUDFWHUL]DWLRQ�DQG�GHWHUPLQDWLRQ�RI�SURMHFW�HOLJLELOLW\�IRU�-,��7KH�PHWKRGRORJ\
RI�WKH�LQGLYLGXDO�VWHSV�DUH�IXUWKHU�RXWOLQHG�LQ�6HFWLRQV�����WR�����RI�WKLV�GRFXPHQW�
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Is GHG mitigation
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Project eligible for JI

yes

yes

yes
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����� 3URMHFW�&DWHJRU\
7KH� ILUVW� VWHS� LQ� WKH�FKDUDFWHUL]DWLRQ�SURFHVV�ZLOO� DVVLJQ� WKH�SURSRVHG�SURMHFW� WR� D�GLVWLQFW� FDWHJRU\�
7KLV�FODVVLILFDWLRQ�LV�QHFHVVDU\�EHFDXVH��D��QDWLRQDO�UHJXODWLRQV�PD\�H[FOXGH�FHUWDLQ�SURMHFW�FDWHJRULHV
IURP� -,�� DQG� �E�� PHWKRGRORJLFDO� LQVWUXFWLRQV� LQ� WKH� IROORZLQJ� VHFWLRQV� RI� WKLV� FKDSWHU� PD\� YDU\
DFFRUGLQJ�WR�WKH�FDWHJRU\�RI�WKH�SURMHFW�XQGHU�FRQVLGHUDWLRQ�

7KH�,3&&�KDV�SURSRVHG�FODVVLILFDWLRQ�FDWHJRULHV�
⇒ (QHUJ\�HIILFLHQF\
⇒ 5HQHZDEOH�HQHUJ\
⇒ )XHO�VZLWFKLQJ
⇒ )RUHVW�SUHVHUYDWLRQ��UHVWRUDWLRQ�RU�UHIRUHVWDWLRQ
⇒ $IIRUHVWDWLRQ
⇒ )XJLWLYH�JDV�FDSWXUH
⇒ ,QGXVWULDO�SURFHVVHV
⇒ 6ROYHQWV
⇒ $JULFXOWXUH
⇒ :DVWH�GLVSRVDO�RU�EXQNHU�IXHOV

����� 7HFKQLFDO�'HVFULSWLRQ

5HTXLUHPHQWV�FRQFHUQLQJ�WKH�WHFKQLFDO�GHVFULSWLRQ�RI�-,�SURMHFWV�PXVW�EH�IRUPXODWHG�IRU�HDFK�SURMHFW
FDWHJRU\��$�PLQLPXP�GHVFULSWLRQ�RI�SURMHFW��KRZHYHU��VKRXOG�LQFOXGH�
• 3URMHFW�FDWHJRU\
• 'HVFULSWLRQ�RI�FXUUHQW�WHFKQRORJ\
• 'HVFULSWLRQ�RI�SURSRVHG�WHFKQRORJ\
• (IILFLHQF\
• )XHO�W\SH
• 'HPDQG�SURGXFWLRQ�DQDO\VLV

�������(QHUJ\�6HFWRU

$�PLQLPXP�GHVFULSWLRQ�RI�HQHUJ\�UHODWHG�SURMHFWV��VXFK�DV�KHDW�RU�HOHFWULFLW\�SURGXFWLRQ��VKRXOG
LQFOXGH�
• RXWSXW�DQDO\VLV��LQFOXGLQJ�SHDN�FDSDFLW\�DQG�\HDUO\�SURGXFWLRQ�
• LQSXW�DQDO\VLV��LQFOXGLQJ�IXHO�GHPDQG��DQG�H[SHFWHG�FRQYHUVLRQ�HIILFLHQF\�
• WUDQVSRUW�ORVVHV�
'DWD�ZRXOG� LGHDOO\� EH� SUHVHQWHG� LQ� D� VSUHDGVKHHW� WKDW� LQFOXGHV� UHOHYDQW� HFRQRPLF� GDWD� �IXHO� FRVWV�
RSHUDWLRQ� DQG� LQYHVWPHQW� FRVWV�� UHQHZDOV�� HWF��� DQG� HPLVVLRQ� YDOXHV�� (VWDEOLVKLQJ� D� FRQFLVH� RXWSXW
DQDO\VLV�LV�HVVHQWLDO�IRU�WKH�FRUUHFW�LGHQWLILFDWLRQ�RI�WKH�-,�SURMHFW·V�EDVHOLQH�

����� 3URMHFW�7LPH

3URMHFW�WLPH�LV�WKH�PD[LPXP�H[SHFWHG�GXUDWLRQ�RI�WKH�-,�SURMHFW��7KLV�WLPH�LQWHUYDO�FDQ�EH�HVWLPDWHG
EDVHG�RQ�
• WKH�OLIHWLPH�RI�WKH�VKRUWHU�OLYHG�WHFKQLFDO�SURMHFW�FRPSRQHQWV
• PD[LPXP�SURMHFW�OHQJWK�IRU�ZKLFK�EDVHOLQH�DVVXPSWLRQV�FDQ�EH�PDGH�ZLWK�VRPH�UHOLDELOLW\�

����� ,GHQWLILFDWLRQ�RI�WKH�3URMHFW�%DVHOLQH

(VWDEOLVKLQJ�D�FRPSOHWHO\�JHQHUDO�PHWKRGRORJ\�IRU�WKH�FRUUHFW�LGHQWLILFDWLRQ�RI�EDVHOLQHV�LV�GLIILFXOW�LI
QRW�LPSRVVLEOH��7KXV��PHWKRGRORJLHV�VKRXOG�EH�GUDIWHG�LQGLYLGXDOO\�IRU�HDFK�SURMHFW�FDWHJRU\��5HFDOO
WKDW�WKH�EDVHOLQH�LV�GHILQHG�DV�WKH�SUREDEOH�VLWXDWLRQ�LI�WKH�-,�SURMHFW�ZHUH�QRW�LPSOHPHQWHG��6LQFH�WKH
EDVHOLQH� LV� WKH�EDVLV� IRU� WKH� FDOFXODWLRQ�RI�*+*�RIIVHWV� DQG�DEDWHPHQW� FRVWV�� LW� VKRXOG� EH� LGHQWLILHG
FDUHIXOO\�� $� FRUUHFW� EDVHOLQH� ZLOO� \LHOG� DQ� RSWLPXP� PDWFK� ZLWK� WKH� -,� SURMHFW�� VXFK� DV� GHVFULELQJ
RXWSXW� FKDUDFWHULVWLFV� LQ� HQHUJ\�FRQYHUVLRQ� SURMHFWV�� 7KH� IROORZLQJ� DVSHFWV� PXVW� EH� H[SOLFLWO\
FRQVLGHUHG�ZKHQ�LGHQWLI\LQJ�WKH�EDVHOLQH�
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• &XUUHQW�VLWXDWLRQ��&RXOG�WKH�VWDWXV�TXR�EH�PDLQWDLQHG�ZLWKRXW�VLJQLILFDQW�LQYHVWPHQWV��RU�ZLOO�ODUJH
LQYHVWPHQWV�LQHYLWDEO\�EH�QHFHVVDU\�GXULQJ�WKH�OLIHWLPH�RI�WKH�-,�SURMHFW"

• ([LVWLQJ�SODQV�IRU�DOWHUQDWLYH�SURMHFWV�WKDW�DUH�H[WHUQDO�WR�-,�
• ([LVWLQJ� GHYHORSPHQW� SODQV�� 7KH� WHFKQRORJ\� FKRVHQ� IRU� WKH� UHIHUHQFH�SURMHFW� VKRXOG� UHSUHVHQW� WKH

PRVW� GHVLUDEOH� PDUJLQDO� DGGLWLRQ� WR� WKH� 6ORYDN� HFRQRP\� DQG� QRW� PHUHO\� UHSURGXFH� DYHUDJH
WHFKQRORJ\�

• ([LVWLQJ�EDUULHUV�IRU�SURMHFW�LPSOHPHQWDWLRQ�

$� SURMHFW� FDQ� FRQFHLYDEO\� KDYH� VHYHUDO� SRWHQWLDO� EDVHOLQHV�� ,Q� WKLV� FDVH�� WKH� EDUULHU� DSSURDFK� �VHH
6HFWLRQ��������FDQ�EH�D�XVHIXO�WRRO�WR�LGHQWLI\�WKH�PRVW�DSSURSULDWH�RQH��JLYHQ�VHYHUDO�EDVHOLQH�RSWLRQV�
WKH�RQH�ZLWK�WKH�IHZHVW�EDUULHUV�FDQ�TXDOLI\�DV�WKH�DFWXDO�EDVHOLQH�

������� %DVHOLQHV�IRU�+HDW�3URGXFWLRQ

• ,I�WKH�VWDWXV�TXR�LV�D�SRVVLEOH�EDVHOLQH�RSWLRQ��UHOHYDQW�LQVWLWXWLRQV�VKRXOG�GHWHUPLQH�ZKHWKHU�WKLV
VWDWXV�TXR�FRXOG�WHFKQLFDOO\�EH�PDLQWDLQHG�IRU�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ��RU�ZKHWKHU
EUHDNGRZQV�RU�GHFUHDVLQJ�HIILFLHQFLHV�PXVW�EH�H[SHFWHG�

• 5LVNV�RI�FRPSOHWH�EUHDNGRZQ�RI�WKH�H[LVWLQJ�LQVWDOODWLRQV�PD\�EH�LQFRUSRUDWHG�E\�DVVXPLQJ�D
EDVHOLQH�VZLWFK�DW�D�ZHOO�GHILQHG�SRLQW�RI�WKH�-,�DFWLYLW\��)RU�LQVWDQFH��WKH�H[LVWLQJ�VWDWXV�FRXOG�EH
XVHG�DV�WKH�EDVHOLQH�IRU�WKH�ILUVW�KDOI�RI�WKH�-,�DFWLYLW\��IROORZHG�E\�D�VZLWFK�WR�EHVW�DYDLODEOH
WHFKQRORJ\��ZKLFK�FRXOG�EH�DV�RU�HYHQ�PRUH�HIILFLHQW�WKDQ�WKH�-,�WHFKQRORJ\�

��������%DVHOLQHV�IRU�(OHFWULFLW\�3URGXFWLRQ

7KH�PHWKRGRORJ\�IRU�HVWDEOLVKLQJ�EDVHOLQHV�LQ�HOHFWULFLW\�SURGXFWLRQ�SURMHFWV�PD\�YDU\�DFFRUGLQJ�WR
WKH�VFDOH�RI�WKH�SURMHFW��/DUJH�VFDOH�SURMHFWV�PD\�EH�TXDOLWDWLYHO\�GHVFULEHG�DV�SURMHFWV�WKDW�H[HUW
VLJQLILFDQW�LQIOXHQFH�RQ�QDWLRQDO�SRZHU�JHQHUDWLRQ��H�J��E\�UHSODFLQJ�DQRWKHU�ODUJH�SODQW��7KH�EDVHOLQH
LGHQWLILFDWLRQ�SURFHGXUH�IRU�VXFK�ODUJH�VFDOH�SURMHFWV�VKRXOG�EH�EDVHG�RQ�QDWLRQDO�SRZHU�GHYHORSPHQW
SODQV��)RU�VPDOO�VFDOH�SURMHFWV��VKRUW�WHUP�DQG�ORQJ�WHUP�HYDOXDWLRQV�DUH�SRVVLEOH��7KH�FKRLFH�EHWZHHQ
WKH�WZR�RSWLRQV�FRXOG��IRU�LQVWDQFH��UHO\�RQ�WKH�HOHFWULFLW\�GHPDQG�DQG�VXSSO\�VLWXDWLRQ�

,Q�WKH�VKRUW�WHUP�FDVH��SURMHFWLRQV�IRU�D�EDVHOLQH�GHSHQG�RQ�ZKHWKHU�WKH�DGGLWLRQDO�-,�SURMHFW�SRZHU
ZLOO�UHSODFH�HOHFWULFLW\�FXUUHQWO\�SURGXFHG�LQ�RWKHU�IDFLOLWLHV�RU�OHDG�WR�DQ�LQFUHDVH�LQ�FRQVXPSWLRQ�GXH
WR�ORFDOO\�XQVDWLVILHG�GHPDQG��,Q�WKH�ODWWHU�FDVH��WKH�-,�SURMHFW�PD\�OHDG�WR�DQ�LQFUHDVH�LQ�*+*
HPLVVLRQV�XQOHVV�VRPH�RWKHU�SRZHU�GHYHORSPHQW�SURMHFW�LV�GLUHFWO\�UHSODFHG���,Q�WKLV�VFHQDULR��*+*
HPLVVLRQ�IDFWRUV�IURP�DQ�´DYHUDJHµ�SODQW�PD\�EH�DVVXPHG�DV�WKH�EDVHOLQH��2YHU�WKH�ORQJ�WHUP��D
VPDOO�VFDOH�-,�SURMHFW�PD\�FRQWULEXWH�WR�WKH�UHSODFHPHQW�RI�DQ�DGGLWLRQDO�ODUJH�SRZHU�SODQW�ZLWK
VLPLODU�SURGXFWLRQ�FKDUDFWHULVWLFV��H�J���D�VLPLODU�ORDG�FXUYH���,Q�WKDW�FDVH��VPDOO�VFDOH�SURMHFWV�PD\�EH
WUHDWHG�DV�ODUJH�VFDOH�SURMHFWV��

,Q�WKH�6ORYDN�5HSXEOLF��FXUUHQW�VWDWXV�PD\�EH�FRQVLGHUHG�D�EDVHOLQH��+RZHYHU��WKLV�VWDWXV�TXR�EDVHOLQH
VKRXOG�LQFOXGH�DQ\�V\VWHP�UHWURILWV��IRU�H[DPSOH��XVLQJ�ORZ�VXOIXU�FRDO�DQG�LQVWDOOLQJ�QHZ�DEDWHPHQW
HOHPHQWV��PDQGDWHG� E\� H[LVWLQJ� HQYLURQPHQWDO� DQG� DLU� TXDOLW\� OHJLVODWLRQ�� )XUWKHUPRUH�� DGGLWLRQDO
PDLQWHQDQFH� LV� QHHGHG� WR� HQVXUH� IXOO� RSHUDWLRQDO� OLIH�� $OO� LQYHVWPHQW�� RSHUDWLRQ�� DQG� PDLQWHQDQFH
FRVWV�VKRXOG�WKXV�EH�LQFOXGHG�LQ�HFRQRPLF�HYDOXDWLRQV�IRU�WKH�EDVHOLQH�VFHQDULR�

�������5HODWLRQVKLS�EHWZHHQ�%DVHOLQH�DQG�&UHGLWLQJ

7KH� QHJDWLYH� HIIHFWV� RI� LQFRUUHFW� EDVHOLQH� GHWHUPLQDWLRQ� FDQ� EH� DGGUHVVHG� E\� UHYDOXLQJ� WKH� SURMHFW
EDVHOLQH� GXULQJ� WKH� -,� DFWLYLW\�� ,Q� WKLV� FDVH�� LQYHVWRUV� ZRXOG� KDYH� WR� EH� FRPSHQVDWHG� IRU� WKH
FRUUHVSRQGLQJ� ULVN� LQFUHDVH� �GXH� WR� SRVVLEOH� ORVV� RI� FUHGLWV��� SHUKDSV� E\� DSSO\LQJ� IDYRUDEOH� FUHGLW
FDOFXODWLRQ�VFKHPHV�IRU�WKRVH�LQYHVWRUV�ZKR�FKRRVH�EDVHOLQH�UHYDOXDWLRQ��5HYDOXDWLRQ�RI�WKH�EDVHOLQH
FRXOG�PLWLJDWH�ULVNV��IRU�H[DPSOH��HPLVVLRQV�ZLOO�GHFUHDVH�LI�HOHFWULFLW\�DQG�KHDWLQJ�XVH�GHFUHDVH�IURP
LQLWLDO�H[SHFWDWLRQV�
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����� *+*�(PLVVLRQV

'HWHUPLQLQJ�WKH�*+*�RIIVHWV�DFKLHYHG�E\�D�-,�SURMHFW�UHTXLUHV�FDOFXODWLRQ�RI�ERWK�SURMHFW�DQG�EDVHOLQH
HPLVVLRQV�� 7KH� UHVXOWV� RI� WKHVH� HPLVVLRQ� FDOFXODWLRQV� GHSHQG� RQ� WKH� GHILQLWLRQ� RI� WKH� V\VWHP
ERXQGDULHV�
• 3UH�FRPEXVWLRQ� VWDJHV�� ,Q� WKH� HQHUJ\� VHFWRU�� WKH� SUH�FRPEXVWLRQ� VWDJHV� RI� WKH� IXHO� XVH� �IXHO

SURGXFWLRQ� DQG� WUDQVSRUW�� SURGXFWLRQ�� HUHFWLRQ� DQG� GLVSRVDO� RI� WHFKQLFDO� LQIUDVWUXFWXUH�� FRXOG
FRQWULEXWH�VLJQLILFDQWO\�WR�RYHUDOO�*+*�HPLVVLRQV�DW�WKH�QDWLRQDO�OHYHO�

• 2WKHU� JUHHQKRXVH� JDVHV�� ,Q� WKH� HQHUJ\� FRQYHUVLRQ� VHFWRU�� &+�� HPLVVLRQV� DUH� OLNHO\� WR� DIIHFW� WKH
FDOFXODWLRQV�LI�WKH�SUH�FRPEXVWLRQ�VWDJHV�DUH�QRW�LQFOXGHG��,Q�DJULFXOWXUDO�SURMHFWV��&+��DQG�1�2
PD\�HYHQ�EH�WKH�GRPLQDQW�JDVHV�

$V� ORQJ�DV� WKHVH� LVVXHV�DUH�QRW� UHJXODWHG� LQWHUQDWLRQDOO\��ZH�VXJJHVW� LQFOXGLQJ�SUH�FRPEXVWLRQ�DQG
VHOHFWHG�RWKHU� �QRQ�&2���*+*V� LQ�HPLVVLRQV� FDOFXODWLRQV� RQ� WKH� FRQGLWLRQV� WKDW� �L�� RYHUDOO� HPLVVLRQ
FDOFXODWLRQV�DUH�VLJQLILFDQWO\�LQIOXHQFHG�DQG��LL��UHOLDEOH�GDWD�DUH�DYDLODEOH��&XUUHQWO\��WKH�UHOHYDQW�GDWD
FROOHFWLRQ�LV�FDUULHG�RXW�LQ�6ORYDNLD�XQGHU�WKH�,$($��QHYHUWKHOHVV��ZH�GLG�QRW�LQFOXGH�WKHVH�GDWD�LQ�RXU
DQDO\VLV�

$QRWKHU�FUXFLDO�SDUDPHWHU�LQ�WKH�*+*�HPLVVLRQ�FDOFXODWLRQ�LV�WKH�HIILFLHQF\�RI�WHFKQLFDO�LQVWDOODWLRQV�
2I�FRXUVH��FDOFXODWLRQV�VKRXOG�ZKHUHYHU�SRVVLEOH�XVH�UHDO�HIILFLHQFLHV� LQVWHDG�RI�WKHRUHWLFDO�RSWLPXP
HIILFLHQFLHV��)RU� LQVWDQFH�� UHDO�HIILFLHQFLHV� LQ�SRZHU�JHQHUDWLRQ�GHSHQG�RQ�SURGXFWLRQ�FKDUDFWHULVWLFV�
VXFK�DV� WKH� IUHTXHQF\�RI� FROG�DQG�KRW� VWDUWV��$QRWKHU�DVSHFW� LV� WKH�GHYHORSPHQW�RI� HIILFLHQFLHV�RYHU
WLPH�� $VVXPLQJ� FRQVWDQW� HIILFLHQFLHV� RI� WHFKQLFDO� LQVWDOODWLRQV� UHTXLUHV� HVWLPDWHV� RI� WKH� ILQDQFLDO
H[SHQGLWXUHV� UHTXLUHG� WR� PDLQWDLQ� WKHVH� HIILFLHQFLHV�� $OWHUQDWLYHO\�� FDOFXODWLRQV� PD\� DVVXPH
GHFUHDVLQJ�HIILFLHQFLHV�RYHU�WLPH�

����� &RVW�&DOFXODWLRQV

&RVWV�DQG�EHQHILWV�VKRXOG�EH�FDOFXODWHG�IRU�ERWK�WKH�-,�DQG�WKH�EDVHOLQH�SURMHFWV�LQ�RUGHU�WR�GHWHUPLQH
ILQDQFLDO�YLDELOLW\�DQG�*+*�DEDWHPHQW�FRVW��$�KLJK�GHJUHH�RI�WUDQVSDUHQF\�LV�RI�VSHFLDO�LPSRUWDQFH�LQ
WKHVH� FDOFXODWLRQV�� WKXV�� DOO� XQGHUO\LQJ� DVVXPSWLRQV� VKRXOG� EH� H[SOLFLWO\� VWDWHG�� HVSHFLDOO\� WKRVH
FRQFHUQLQJ
• LQYHVWPHQWV��DPRXQW��WLPLQJ�
• GLVFRXQW�UDWH
• ILQDQFLQJ�FRQGLWLRQV��ORDQ�RU�JUDQW��LQWHUHVW�UDWHV��JUDFH�SHULRG��UHGHPSWLRQ�WLPH�
• \HDUO\�RSHUDWLRQ�FRVWV�DQG�DVVXPHG�GHYHORSPHQW�RI�IXHO�SULFHV
• PDLQWHQDQFH�FRVWV��H�J��FRQVWDQW�YV��GHFOLQLQJ�HIILFLHQF\�
• UHWXUQV�IURP�VDOHV
• UHWXUQV�IURP�VXEVLGLHV

3URMHFW�FRVWV�DQG�EHQHILWV�VKRXOG�EH�FDOFXODWHG�IURP�WKH�LQYHVWRU·V�YLHZSRLQW�DQG�H[SUHVVHG�DV�WKH�QHW
SUHVHQW�YDOXH��139��RI�WKH�SURMHFW��7KH�139�PD\�GHSHQG�RQ�WKH�H[SHFWHG�EDUULHUV�WR�WKH�SURMHFW��7KH
FRQFHSW�RI�EDUULHUV�LV�H[SODLQHG�LQ�GHWDLO�EHORZ��([DPSOHV�IRU�EDUULHUV�DUH��L��KLJK�SURMHFW�SHUIRUPDQFH
ULVNV��DQG��LL��ODFN�RI�ORFDO�WHFKQLFDO�NQRZOHGJH�DERXW�WKH�-,�WHFKQRORJ\�

)RU�WKH�VDNH�RI�PD[LPXP�WUDQVSDUHQF\��ZH�SURSRVH�D�VFKHPH�WKDW�H[SOLFLWO\�VWDWHV�WKH�ILQDQFLDO�LPSDFW
RI�SURMHFW�EDUULHUV��$V�D�VWDUW��WKH�139�RI�D�SURMHFW�PD\�EH�FDOFXODWHG�DVVXPLQJ�D�IDYRUDEOH�GLVFRXQW
UDWH� DQG� QHJOHFWLQJ� EDUULHU� HIIHFWV�� 7KHQ�� WKH� ILQDQFLDO� DQDO\VLV� PD\� EH� H[WHQGHG� WR� LQFOXGH� WKH
ILQDQFLDO� LPSDFWV� RI� SURMHFW� EDUULHUV�� )RU� WKH� DERYH� H[DPSOHV�� HVWLPDWHV� FRXOG� EH� JLYHQ� RQ� �L�� WKH
LPSDFW�RI�WKH�SHUIRUPDQFH�ULVN�RQ�WKH�GLVFRXQW�UDWH�ZKLFK�DQ�LQYHVWRU�ZRXOG�DSSO\��DQG��LL��ILQDQFLDO
H[SHQGLWXUHV�IRU�WKH�WUDLQLQJ�RI�WKH�ORFDO�VWDII�
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7DEOH����� 3RVVLEOH�VFKHPH�WR�VWDWH�SURMHFW�FRVWV�DQG�EHQHILWV�ZLWK�VHSDUDWH�EDUULHU�FRVWV

139 <HDU�� <HDU�� <HDU�� ��� <HDU�;
%HQHILWV

5HWXUQV�IURP�KHDW�VDOHV
2WKHU�UHWXUQV����
$VVHW�YDOXHV����

&RVWV
,QYHVWPHQWV
2SHUDWLRQ

0DLQWHQDQFH
7RWDO��ZLWKRXW�EDUULHU�FRVWV�
%DUULHU�&RVWV

%DUULHU�1R�� �6SHFLI\�WKH�EDUULHU�DQG�LQGLFDWH�WKH�DPRXQW�DQG�\HDU�RI
FRVWV��RU�LWV�LPSDFW�RQ�WKH�GLVFRXQW�UDWH�

%DUULHU�1R����
7RWDO��LQFOXGLQJ�EDUULHU
FRVWV�

����� $GGLWLRQDOLW\

7R� EH� HOLJLEOH� IRU� -,�� WKH� SURMHFW� PXVW� IXOILO� WKH� FULWHULRQ� RI� DGGLWLRQDOLW\�� WKDW� LV�� WKDW� WKH� H[SHFWHG
PLWLJDWLRQ� HIIHFW� ZRXOG� QRW� KDYH� RFFXUUHG� ZLWKRXW� WKH� -,� SURMHFW�� ´7KH� SURMHFW� PXVW� EULQJ� DERXW
EHQHILWV� UHODWHG� WR� WKH�PLWLJDWLRQ�RI� FOLPDWH� FKDQJH� WKDW�ZRXOG�QRW� KDYH�RFFXUUHG� LQ� WKH� DEVHQFH�RI
VXFK�DFWLYLWLHVµ�>'HFLVLRQ����&23��@�

6HYHUDO�DSSURDFKHV�H[LVW�WR�GHWHUPLQH�ZKHWKHU�D�SURMHFW�LV�DGGLWLRQDO�>VHH�&DUWHU�����@��:H�DGYRFDWH
WKH�,($·V�VR�FDOOHG�EDUULHU�DSSURDFK��ZKLFK�LV�EDVHG�RQ�WKH�IROORZLQJ�SULQFLSOHV�>,($�����������@�
• &OLPDWH�SURWHFWLRQ�SURMHFWV�FDQ�HQFRXQWHU�YDULRXV�REVWDFOHV�RU�EDUULHUV�
• 7R�TXDOLI\�DV�DGGLWLRQDO��D�-,�SURMHFW�PXVW�RYHUFRPH�VSHFLILF�EDUULHUV�WKDW�DUH�QRW�HQFRXQWHUHG�LQ

WKH� EDVHOLQH� SURMHFW�� :KHWKHU� D� EDUULHU� LV� VSHFLILF� RU� QRW� LV� GHWHUPLQHG� LQ� D� FRPSDUDWLYH� EDUULHU
DVVHVVPHQW�RI�WKH�-,�DQG�WKH�EDVHOLQH�SURMHFWV�

• 0HDVXUHV�WR�RYHUFRPH�WKH�EDUULHU�V��PXVW�EH�GHPRQVWUDWHG�
 
 ,Q�RXU�RSLQLRQ��PDQ\�SRWHQWLDO�EDUULHUV�WR�-,�DUH�QRW�H[FOXVLYH�WR�RQH�SURMHFW�EXW�UDWKHU�LQFUHDVH�SURMHFW
FRVWV�JHQHUDOO\�EHFDXVH�WKH\�UHTXLUH�DGGLWLRQDO�ILQDQFLDO�HIIRUWV��,Q�RWKHU�ZRUGV��PRVW�EDUULHUV�FDQ�EH
RYHUFRPH� ILQDQFLDOO\�� WKHUHE\� LQFUHDVLQJ� WKH� ILQDQFLDO� YLDELOLW\� RI� WKH� SURMHFW�� :H�� FRQVHTXHQWO\�
VXJJHVW�H[WHQGLQJ�WKH�,($�DSSURDFK�DV�IROORZV�
• 7KH�ILQDQFLDO�YLDELOLW\�RI�WKH�SURMHFW�FDQ�EH�FRQVLGHUHG�WKH�GRPLQDQW�FULWHULRQ�LQ�WKH�DGGLWLRQDOLW\

DVVHVVPHQW�
• 0DQ\� VPDOO� EDUULHUV� ZLOO� QRW� VXIILFH� WR� JXDUDQWHH� SURMHFW� DGGLWLRQDOLW\�� +RZHYHU�� WKH� ILQDQFLDO

LPSDFWV�RI�WKH�PHDVXUHV�WR�RYHUFRPH�WKHVH�EDUULHUV�FDQ�EH�LQFOXGHG�LQ�WKH�ILQDQFLDO�DQDO\VLV�RI�WKH
SURMHFW�

• %DUULHUV�WKDW�FDQ�RQO\�EH�RYHUFRPH�E\�QRQ�ILQDQFLDO�PHDVXUHV�FDQ�DOVR�GHWHUPLQH�DGGLWLRQDOLW\��IRU
LQVWDQFH�LI�WKH�PHDVXUHV�DUH�VSHFLILF�WR�-,�

,Q� DFFRUGDQFH� ZLWK� WKH� ,($�� ZH� WKLQN� WKDW� WKH� H[LVWHQFH� RI� RQH� VLJQLILFDQW� EDUULHU� VXIILFHV� WR
GHPRQVWUDWH� SURMHFW� DGGLWLRQDOLW\�� 7KH� DGGLWLRQDOLW\� DVVHVVPHQW� PD\� WKXV� EH� UHVWULFWHG� WR� D� IHZ
EDUULHUV��RU�HYHQ�WR�WKH�ILQDQFLDO�DQDO\VLV�DORQH��+RZHYHU��D�FRPSUHKHQVLYH�DVVHVVPHQW�WKDW�LQFOXGHV
DOO� W\SHV� RI� EDUULHUV�PD\� DOVR� \LHOG� LPSRUWDQW� LQVLJKWV� RQ� SURMHFW� IHDVLELOLW\�� VLQFH� EDUULHUV�PD\� EH
GLVFRYHUHG� WKDW� LQKLELW� SURMHFW� LPSOHPHQWDWLRQ�� ,Q� DGGLWLRQ�� D� EDUULHU� DQDO\VLV� PD\� DOVR� EH� XVHG� WR
GHWHUPLQH�ZKLFK�EDVHOLQH�RSWLRQ�LV�WKH�PRVW�UHDOLVWLF�
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�������0HWKRGRORJ\�RI�$GGLWLRQDOLW\�$VVHVVPHQW

7KH� ILUVW� VWHS� LQ� DGGLWLRQDOLW\� DVVHVVPHQW� FRPSULVHV� D� VLPSOH� ILQDQFLDO� DQDO\VLV� DVVXPLQJ� IDYRUDEOH
ORFDO�ILQDQFLQJ�FRQGLWLRQV��SRWHQWLDO�UHWXUQV�IURP�*+*�RIIVHW�FUHGLWV�DUH�QRW�LQFOXGHG��$�QHJDWLYH�1HW
3UHVHQW� 9DOXH� �139�� IRU� WKH� SURMHFW� DW� WKLV� VWDJH� LQGLFDWHV� D� PDMRU� EDUULHU� DQG� WKXV� GHPRQVWUDWHV
DGGLWLRQDOLW\�� ,I� WKH� SURMHFW� VHHPV� ILQDQFLDOO\� YLDEOH�� RWKHU� EDUULHUV� VKRXOG� EH� LQYHVWLJDWHG�� 7KH
ILQDQFLDO� HIIHFWV� RI� WKHVH� EDUULHU� DQG� PHDVXUHV� WR� RYHUFRPH� WKHP� VKRXOG� EH� LQFRUSRUDWHG� LQ� WKH
ILQDQFLDO�DQDO\VLV��7KLV�SURFHGXUH�LV�FRQWLQXHG�LQ�D�VWHS�ZLVH�DSSURDFK�XQWLO�D�EDUULHU�D��FDQ�RQO\�EH
RYHUFRPH�E\�D�PHDVXUH�WKDW�OHDGV�WR�ILQDQFLDO�QRQ�YLDELOLW\�RI�WKH�ZKROH�SURMHFW��RU�E��FDQ�RQO\�EH
RYHUFRPH�E\�D�QRQ�ILQDQFLDO�PHDVXUH��7KLV�SURFHGXUH�RI�DGGLWLRQDOLW\�DVVHVVPHQW�LV�RXWOLQHG�LQ�)LJXUH
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)LJXUH������)ORZ�FKDUW�IRU�DGGLWLRQDOLW\�DVVHVVPHQW�RI�-,�SURMHFWV�
6RXUFH��PRGLILHG�IURP�,($������

yes

First potential barrier =
financial viability or
possibility to finance

1) Assume  financing
conditions

5)Specific barrier
found?

3) Financially
viable ?

4) Search for
another

potential barrier

6) Search and
describe measure

to overcome
barrier

8) Can the measure be
monetarised?

7) Measure to
overcome barrier

found?

9) Monetarise measure
(quantify costs for

measure)

10) Project is
additional

11) Project is not
additional

12) Project not feasible

yes

yes

yes

no

no

2) Financial Analysis

no

Flow Chart to
Assess

Additionality of
JIP

(Detailed description see text)

no
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��������'HWDLOHG�'HVFULSWLRQ�RI�$GGLWLRQDOLW\�$VVHVVPHQW��1XPEHUV�$FFRUGLQJ�WR�)ORZ�&KDUW�'LDJUDP�

��� $VVXPH�WKH�PRVW�IDYRUDEOH�ILQDQFLQJ�FRQGLWLRQV�WKDW�FDQ�SRVVLEO\�EH�HQFRXQWHUHG�LQ�WKH�SURMHFW�
QHJOHFWLQJ��IRU�LQVWDQFH��WKH�ILQDQFLDO�LPSDFWV�RI�SURMHFW�VSHFLILF�ULVNV�

��� �&DUU\�RXW�D�ILUVW�VLPSOH�ILQDQFLDO�DQDO\VLV�FRQVLGHULQJ�RQO\�GLUHFW�FRVWV�DQG�EHQHILWV�RI�WKH�SURMHFW
�LQFOXGLQJ�LQYHVWPHQW��ILQDQFLDO��RSHUDWLRQ��DQG�PDLQWHQDQFH�FRVWV���&DOFXODWH�WKH�1HW�3UHVHQW
9DOXH��139��RI�WKH�SURMHFW�E\�D�FRVW�EHQHILW�DQDO\VLV��&DOFXODWH�WKH�LQFUHPHQWDO�FRVWV�

��� �,I�WKH�FDOFXODWHG�139�LV�SRVLWLYH��WKH�SURMHFW�LV�ILQDQFLDOO\�YLDEOH
��� �,I�WKH�FDOFXODWHG�139�LV�QHJDWLYH��WKH�SURMHFW�LV�QRW�ILQDQFLDOO\�YLDEOH�→�����
��� �6HDUFK�IRU�VSHFLILF�EDUULHUV�WR�WKH�SURMHFW��7KH�IROORZLQJ�OLVW�ZLWK�H[DPSOHV�FDQ�KHOS�WR�LGHQWLI\

VSHFLILF�EDUULHUV�

&DWHJRULHV�RI�3RWHQWLDO�%DUULHUV ([DPSOH�RI�%DUULHUV
7HFKQRORJ\�UHODWHG PDLQWHQDQFH�ULVNV

DYDLODELOLW\
SHUIRUPDQFH�ULVNV

,QVWLWXWLRQDO�OHJDO SURMHFW�GHOD\�ULVNV
KLJK�KXUGOHV�IRU�IRUHLJQ�GLUHFW�LQYHVWPHQW
VXEVLGLHV�IRU�JDV�RU�KHDW

)LQDQFLQJ�UHODWHG ODFN�RI�ORQJ�WHUP�FDSLWDO
KLJKHU�FRVWV�RI�IRUHLJQ�FDSLWDO
H[FKDQJH�UDWH�ULVNV

0DUNHW�UHODWHG UDZ�PDWHULDO�VXSSO\�ULVNV
XQFHUWDLQ�GHYHORSPHQW�RI�IXHO�SULFH

.QRZOHGJH�UHODWHG LQH[SHULHQFHG�ZLWK�WHFKQRORJ\
ODFN�RI�TXDOLILHG�SHUVRQQHO
ODFNLQJ�LQIRUPDWLRQ�RI�SURMHFW�RSSRUWXQLW\

1RWH��,W�LV�LPSRUWDQW�WKDW�WKH�LGHQWLILHG�EDUULHU�GRHV�QRW�DIIHFW�WKH�GHILQHG�EDVHOLQH�DV�ZHOO��%DUULHUV�WKDW�DIIHFW
ERWK�WKH�-,�SURMHFW�DQG�WKH�EDVHOLQH�FDVH�DUH�QRW�VSHFLILF�-,�EDUULHUV�DQG�WKHUHIRUH�QRW�DFFHSWHG�DV�DGGLWLRQDO�

����:DV�D�VSHFLILF�-,�EDUULHU�IRXQG"�<HV�→������QR�→DQ\�-,�SURMHFW������
����6HDUFK�IRU�PHDVXUH�WR�RYHUFRPH�EDUULHU��([DPSOH���/DFN�RI�TXDOLILHG�SHUVRQQHO��ZDV�LGHQWLILHG�DV

WKH�VSHFLILF�-,�EDUULHU��$�WUDLQLQJ�SURJUDP�LQ�WKH�KRVW�FRXQWU\�IRU�WKH�LQYROYHG�SHRSOH�SUHVHQWV�RQH
ZD\�WR�RYHUFRPH�WKLV�EDUULHU�

����,I�D�PHDVXUH�WR�RYHUFRPH�WKH�EDUULHU�ZDV�IRXQG�→������LI�QRW�→�SURMHFW�LV�QRW�IHDVLEOH������
���� ,I� WKH�VROXWLRQ� WR� WKH�EDUULHU� LV�D� ILQDQFLDO�PHDVXUH� �H�J�� ILQDQFLQJ�D� WUDLQLQJ�SURJUDP��→� D�QHZ�

PRUH�GHWDLOHG� ILQDQFLDO�DQDO\VLV� VKRXOG�EH�SHUIRUPHG� �LQFOXGLQJ� WKH� FRVWV� RI� WKH�PHDVXUH�� DORQJ
ZLWK�FDOFXODWLRQ�RI�LQFUHPHQWDO�FRVWV������,I�WKH�VROXWLRQ�LV�QRW�D�ILQDQFLDO�PHDVXUH�→�����

����� 1HJRWLDWLRQ�RI�&UHGLWV

7KH�IROORZLQJ�WHUPV�DSSHDU�LQ�WKH�IROORZLQJ�ILJXUH�DQG�WKH�DFFRPSDQ\LQJ�WH[W�

• &UHGLW�3URYLGLQJ�&RXQWU\��&3&���WKH�KRVW�FRXQWU\�LQ�ZKLFK�D�-,�SURMHFW�LV�UHDOL]HG�
• &UHGLW�$FFHSWLQJ�&RXQWU\��&$&���WKH�LQYHVWRU�FRXQWU\�WR�ZKLFK�WKH�*+*�FUHGLWV�DUH�WUDQVIHUUHG

DIWHU�YHULILFDWLRQ�E\�WKH�6HFUHWDULDW�
• 3URMHFW�2ZQHU��D�SULYDWH�FRPSDQ\��D�FRPPXQDO�HQWLW\��RU�D�VWDWH�RZQHG�IDFLOLW\�
• ,QYHVWRU��7KH�SULYDWH�VHFWRU�DQG�JRYHUQPHQW�DUH�LQYROYHG�LQ�ERWK�WKH�$,-�SLORW�SKDVH�DQG�LQ�-,

IRU�FUHGLWV�
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• 9HULILFDWLRQ�3HULRG��WKH�WLPH�LQWHUYDO�GXULQJ�YHULILFDWLRQ�RI�SURMHFW�SHUIRUPDQFH�
• 3URMHFW�7LPH��WKH�WRWDO�WLPH�IRU�ZKLFK�D�-,�FRQWUDFW�LV�QHJRWLDWHG��FRPPHUFLDO�OLIHWLPH��
• %DVHOLQH�� WKH�GHWHUPLQDWLRQ�RI� WKH�EDVHOLQH� UHTXLUHV�DQ�HFRQRPLF�DQDO\VLV��7KH�EDVHOLQH� HPLVVLRQV

UHVXOW�IURP�WHFKQRORJ\�WKDW�ZRXOG�EH�DSSOLHG�LQ�D�EDVHOLQH�SURMHFW�
 

�������7KH�0HFKDQLVP�RI�-,�&RQWUDFWLQJ

7KH�IROORZLQJ�ILJXUH�GHSLFWV�D�SRVVLEOH�FRQWUDFWLQJ�PHFKDQLVP�

Credit
providing
country

Credit
accepting
country

Project
owner

Investor

UNFCCC Secretariat

P
ro

po
sa

l

A
pp

ro
va

l

P
ro

po
sa

l

N
at

io
na

l
C

re
di

ts

GHG abatement project, contract

GHG reductions included in the

National GHG Inventory
Guideli

nes

GHG credits

6WHS����3UH�TXDOLILFDWLRQ
7KH�3URMHFW�2ZQHU�VXEPLWV�D�SURSRVDO� WR� WKH�JRYHUQPHQW�RI�KLV� FRXQWU\� �WKH�&3&��HVWLPDWLQJ�FRVWV
DQG�SRVVLEOH�*+*�FUHGLWV�RI�D� -,�SURMHFW�� �+H�PD\�KLUH�DQ�H[WHUQDO�FRQVXOWDQW� WR�H[SHGLWH� WKLV� WDVN��
7KH� 3URMHFW� 2ZQHU� DQG� &3&� JRYHUQPHQW� DJHQF\�ZLOO� WKHQ� GHWHUPLQH�ZKDW� LQYHVWPHQWV� VKRXOG� EH
VHFXUHG�RXWVLGH�RI�D�-,�VFKHPH�LQ�RUGHU�WR�EULQJ�DQ�H[LVWLQJ�IDFLOLW\�XS�WR�EDVHOLQH�VWDQGDUGV��7KH�&3&
PD\� DOVR� FRQVLGHU� LPSOHPHQWLQJ� WKH�ZKROH� SURMHFW� RXWVLGH� WKH� -,� VFKHPH� DQG� DGGLQJ� WKH� UHVXOWLQJ
*+*�FUHGLWV�WR�LWV�RZQ�FUHGLW��7KLV�ZLOO�EH�SDUWLFXODUO\�ZRUWKZKLOH�ZKHQ�VXEVWDQWLDO�*+*�FUHGLWV�FDQ
EH�HDUQHG�E\�UHODWLYHO\�VPDOO�LQYHVWPHQWV��´ORZ�KDQJLQJ�IUXLWVµ���,I�WKH�SURSRVDO�SDVVHV�WKHVH�WHVWV��WKH
JRYHUQPHQW�DJHQF\�UHVSRQVLEOH�IRU�*+*�FUHGLWLQJ�JUDQWV�LW�SUHOLPLQDU\�DSSURYDO�

6WHS����)LUVW�FRQWDFW�ZLWK�D�SRVVLEOH�,QYHVWRU
&RQWDFWV�ZLWK� ,QYHVWRUV�FDQ�EH� LQLWLDWHG�E\�SXEOLVKLQJ�D� OLVW�RI�SURMHFWV� WKDW�DUH�SUH�TXDOLILHG�E\� WKH
&3&��7KH�&3&�FRXOG�HQKDQFH� LQIRUPDWLRQ�DYDLODELOLW\� IRU� ,QYHVWRUV�E\�HVWDEOLVKLQJ�DQ� ,QWHUQHW�ZHE
VLWH�� ,Q� DGGLWLRQ��SHUVRQDO� FRQWDFWV� RI� WKH�3URMHFW�2ZQHU�� DFWLYLWLHV� RI� WKH�&3&�'LSORPDWV� DQG� RWKHU
QHWZRUNLQJ�DFWLYLWLHV�ZLOO�FHUWDLQO\�EH�RI�LPSRUWDQFH�
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6WHS����1HJRWLDWLRQV�RI�&UHGLWV�DQG�9HULILFDWLRQ�3HULRG�EHWZHHQ�,QYHVWRU�DQG�&$&
2QFH� DQ� ,QYHVWRU� KDV� GHFLGHG� WR� VHDUFK� D� -,� FDQGLGDWH� SURMHFW� LQ� D� FHUWDLQ� DUHD�� KH� ZLOO� KDYH� WR
GHWHUPLQH�WKH�FUHGLWV�JLYHQ�WR�KLP�E\�WKH�&$&��IRU�H[DPSOH��LQ�WKH�IRUP�RI�WD[�EUHDNV���+H�ZLOO�WKXV
FRQWDFW� WKH� UHVSRQVLEOH� DJHQF\� RI� WKH�&$&�� � 7KH�&$&�ZLOO� EH� WKH� FRXQWU\� LQ�ZKLFK� WKH� ,QYHVWRU� LV
ORFDWHG��$Q�LPSRUWDQW�SDUW�RI�WKHVH�QHJRWLDWLRQV�ZLOO�EH�DQ�DJUHHPHQW�DERXW�9HULILFDWLRQ�3HULRGV�� ,Q
VHFWLRQ���EHORZ�WKLV�SRLQW�LV�GLVFXVVHG�LQ�VRPH�GHWDLO�

6WHS����1HJRWLDWLRQ�RI�3URMHFW�7LPH�EHWZHHQ�3URMHFW�2ZQHU��,QYHVWRU�DQG�&3&
7KH�WRWDO�UXQQLQJ�WLPH�RI�WKH�FRQWUDFW��3URMHFW�7LPH��PXVW�EH�DSSURYHG�E\�WKH�&3&��,W�LV�LQ�WKH�&3&·V
LQWHUHVW�WR�NHHS�3URMHFW�7LPHV�VKRUW��RQFH�D�-,�SURMHFW�KDV�EHHQ�WHUPLQDWHG��WKH�UHVXOWLQJ�*+*�VDYLQJV
ZLOO�QRW�EH�WUDQVIHUUHG�WR�DQ�RXWVLGH�SDUWQHU��WKH�&$&��EXW�ZLOO�UHPDLQ�LQ�WKH�FRXQWU\��,W�FRXOG�WKHQ�
IRU�H[DPSOH��EH�WUDGHG�DZD\��6WHS���ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�&KDSWHU���EHORZ�

6WHS����1HJRWLDWLRQV�EHWZHHQ�,QYHVWRU�DQG�3URMHFW�2ZQHU
1HJRWLDWLRQV�HVWDEOLVK�WKH�WHFKQLFDO�VSHFLILFDWLRQV�RI�WKH�SURMHFW��JXDUDQWHHV��DQG�RWKHU�SURYLVLRQV��7KH
3URMHFW�2ZQHU�DQG�,QYHVWRU�DUH�IXOO\�UHVSRQVLEOH�IRU�WKHVH�FRQWUDFWV�DQG�QR�LQWHUIHUHQFH�IURP�RXWVLGH
SDUWLHV� LV�QHFHVVDU\��7KH�JRYHUQPHQW�DJHQFLHV� LQYROYHG�DQG� WKH�6HFUHWDULDW� VKDOO�EH� LQIRUPHG�RI� WKH
ILQDO�FRQWUDFW�

6WHS����)LQDO�$SSURYDO
,QGHSHQGHQW�� TXDOLILHG� FHUWLILFDWLRQ� FRPSDQLHV� ZLOO� FHUWLI\� WKH� EDVHOLQH� DQG� WKH� *+*� FUHGLWV
WUDQVIHUUHG� IURP� WKH� &3&� WR� WKH� &$&�� %HIRUH� DSSURYDO�� WKH� 6HFUHWDULDW� ZLOO� FRQVLGHU� ZKHWKHU� WKH
WHFKQLFDO�VROXWLRQV�QHJRWLDWHG�LQ�VWHS���DUH�VXSSRUWHG�E\�DFWXDO�WHFKQLFDO�NQRZOHGJH�DQG�ZKHWKHU�WKH
YHULILFDWLRQ�SURFHGXUHV�DQG�EDVHOLQH�DUH�SODXVLEOH��$IWHU�WKLV�VWHS��WKH�&$&�FDQ�DSSURYH�WKH�FUHGLWLQJ
VFKHPH�DQG�WKH�&3&�FDQ�DSSURYH�WKH�3URMHFW�7LPH�

�������1HJRWLDWLQJ�RI�9HULILFDWLRQ�3HULRG��6WHS���

([DPSOH����+LJK�ULVN�RI�QRQFRPSOLDQFH
$Q� ,QYHVWRU� LV� LQWHUHVWHG� LQ� VHFXULQJ�*+*� FUHGLWV�ZLWK� WKH�PLQLPDO� YHULILFDWLRQ� DFFHSWDEOH� IRU� D� -,
SURMHFW� �IRU� H[DPSOH�� YHULILFDWLRQ� HYHU\� ILYH� \HDUV��� +H� LQWHQGV� WR� UHFHLYH� FUHGLWV� E\� WKH� &$&
JRYHUQPHQW� LQ� WKH� IRUP�RI� WD[� UHGXFWLRQV�� )URP� WKH�SRLQW� RI� YLHZ�RI� WKH�&$&�� VXFK�DQ� LQYHVWPHQW
SUHVHQWV�D�FRQVLGHUDEOH�ULVN�RI�QRQ�FRPSOLDQFH��,I�YHULILFDWLRQ�DIWHU� ILYH�\HDUV�VKRZV� WKDW� WKH�SURMHFW
GRHV�QRW�SHUIRUP�DV�H[SHFWHG��WKH�&$&�PD\�UHFHLYH�D�PXFK�VPDOOHU�*+*�FUHGLW�WKDQ�QHJRWLDWHG�DQG
VHYHUDO� \HDUV·�ZRUWK� RI� WD[� FUHGLWV�PD\� KDYH� EHHQ� HUURQHRXVO\� DOORFDWHG� WR� WKH� ,QYHVWRU�� ,QVWHDG� RI
VHWWLQJ�XS�D�VFKHPH�IRU�ILQHV�DQG�SD\EDFN�RI�FUHGLWV��ZH�VXJJHVW�WKDW�WKH�&$&�DOORFDWH� OHVV�WKDQ�WKH
IXOO�*+*�FUHGLW�WR�WKH�,QYHVWRU³IRU�H[DPSOH������RI�WKH�IXOO�FUHGLW³DQG�WKXV�LQVXUHV�DJDLQVW�WKH�ULVN
RI�QRQ�FRPSOLDQFH��$IWHU�YHULILFDWLRQ�������RI�WKH�YHULILHG�FUHGLW�FDQ�EH�WUDQVIHUUHG�WR�WKH�&$&��7KH
,QYHVWRU�GRHV�QRW�UHFHLYH�DQ\�DGGLWLRQDO�FUHGLWV�LI�WKH�SURMHFW·V�RIIVHWV�H[FHHG�LQLWLDO�HVWLPDWHV��RQ�WKH
RWKHU� KDQG�� KH� QHHG� QRW� UHWXUQ� WD[� FUHGLWV� UHFHLYHG� GXULQJ� WKH� 9HULILFDWLRQ� 3HULRG� LI� WKH� SURMHFW
SHUIRUPV� EHORZ� H[SHFWDWLRQV�� $IWHU� YHULILFDWLRQ�� WKH� ,QYHVWRU·V� FUHGLWV� IRU� WKH� VHFRQG� SHULRG� DUH
FDOFXODWHG�EDVHG�RQ�WKH�YHULILHG�SHUIRUPDQFH��RI�ZKLFK�����ZLOO�EH�DOORFDWHG�WR�WKH�,QYHVWRU��7KXV��LI
WKH�SURMHFW�KDV�SHUIRUPHG�EHWWHU�WKDQ�H[SHFWHG��WKH�,QYHVWRU�ZLOO�UHFHLYH�KLJKHU�FUHGLWV�IRU�WKH�VHFRQG
9HULILFDWLRQ�3HULRG�DQG��FRQYHUVHO\��ZKHQ�WKH�SURMHFW�KDV�SHUIRUPHG�EHORZ�H[SHFWDWLRQV��WKH�,QYHVWRU
ZLOO�UHFHLYH�ORZHU�FUHGLWV�IRU�WKH�VHFRQG�9HULILFDWLRQ�3HULRG�WKDQ�IRU�WKH�ILUVW�
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([DPSOH����1RUPDO�ULVN�RI�QRQFRPSOLDQFH
6KRXOG�WKH�,QYHVWRU�EH�ZLOOLQJ�WR�VKRUWHQ�WKH�9HULILFDWLRQ�3HULRG�LQ�WKH�FRQWUDFW�WR�WZR�\HDUV��WKHUH�LV�D
VPDOOHU�ULVN�RI�QRQ�FRPSOLDQFH��,Q�WKLV�FDVH��D�KLJKHU�SHUFHQWDJH��VD\������RI�WKH�*+*�FUHGLW�IRU�WZR
\HDUV�LV�DOORFDWHG�WR�WKH�SURMHFW�E\�WKH�&$&��7KH�,QYHVWRU�PXVW�WKHQ�DOVR�EHDU�WKH�KLJKHU�FRVWV�IRU�PRUH
IUHTXHQW�YHULILFDWLRQ�

([DPSOH����/RZ�ULVN�RI�QRQFRPSOLDQFH
,I�WKH�,QYHVWRU�ZLOOLQJ�WR�YHULI\�HYHU\�\HDU�DQG�SD\�WKH�DVVRFLDWHG�FRVWV��LW�ZRXOG�UHFHLYH������RI�WKH
*+*�FUHGLWV�HVWLPDWHG�IRU�WKH�SURMHFW�

7KLV�VFKHPH�GLVWULEXWHV�ULVN�RI�QRQ�FRPSOLDQFH�WR�ERWK�WKH�,QYHVWRU�DQG�&$&��,Q�FRPSHQVDWLRQ�IRU�WKH
ULVN�LQFXUUHG��WKH�&$&�UHFHLYHV�WKH�IXOO�*+*�FUHGLW�EXW�SD\V�OHVV�WKDQ�WKH�IXOO�WD[�FUHGLW�WR�WKH
,QYHVWRU��7KXV��ZKHQ�WKH�SURMHFW�SHUIRUPV�WR�VSHFLILFDWLRQV��WKH�&$&�UHFHLYHV������RI�WKH�*+*�FUHGLW
IRU�����RI�WD[�FUHGLWV��2Q�WKH�RWKHU�KDQG��LQ�DQ�XQGHU�SHUIRUPLQJ�SURMHFW��WKH�&$&�PD\�JLYH�DZD\�WD[
FUHGLWV�WR�DQ�,QYHVWRU�ZLWKRXW�UHFHLYLQJ�PXFK�*+*�FUHGLW�LQ�WKH�HQG�

�������1HJRWLDWLRQ�RI�3URMHFW�7LPH��6WHS���

$�ORQJ�3URMHFW�7LPH� LV�GHVLUDEOH� IRU� DQ� ,QYHVWRU�EHFDXVH� D� VPRRWKO\� UXQQLQJ�SURMHFW�PD\�KDYH� ORZ
PDUJLQDO�FRVWV�DIWHU�LQLWLDWLRQ��2Q�WKH�RWKHU�KDQG��DQ�DFFHSWDEOH�-,�SURMHFW�KDV�WR�SURYLGH�WHFKQRORJ\
ZLWK� KLJKHU� WKDQ� DYHUDJH� *+*� HIILFLHQF\�� 7KXV�� JLYHQ� WKH� QRUPDO� FRXUVH� RI� WHFKQLFDO� SURJUHVV�� -,
SURMHFW�OLIHWLPH�LV�OLPLWHG��VRRQHU�RU�ODWHU�D�IRUPHU�´WRS�QRWFKµ�SURMHFW�ZLOO�EH�VWDQGDUG�WHFKQRORJ\�DQG
ZRXOG�QRW�TXDOLI\�IRU�-,�DQ\PRUH��)XUWKHUPRUH��XQOLNH�LQ�WKH�VHWWLQJ�RI�9HULILFDWLRQ�3HULRGV��WKH�&UHGLW
$FFHSWLQJ�&RXQWU\��&$&��KDV�QR�LQWHUHVW�LQ�OLPLWLQJ�WKH�3URMHFW�7LPH�DV� ORQJ�DV�WKH�SURGXFHG�*+*
FUHGLWV�FRQWLQXH�WR�EH�WUDQVIHUUHG��+RZHYHU��WKH�&3&�ZLOO�EH�LQWHUHVWHG�WR�´JHW�WKH�HPLVVLRQV�EDFNµ�DV
VRRQ�DV�SRVVLEOH��2QFH�WKH�*+*�HPLVVLRQV�UHGXFWLRQV�UHWXUQ�WR�WKH�&3&��WKH\�ORZHU�LWV�*+*�HPLVVLRQ
LQYHQWRU\��WKH\�FRXOG�WKHQ�EH�WUDGHG�DZD\�WR�FUHDWH�DGGLWLRQDO�LQFRPH�IRU�WKH�&3&��7KHUHIRUH��LQ�WKH
FRQWUDFWLQJ�PHFKDQLVP�RI�FRQWUDFWLQJ�RXWOLQHG�LQ�VHFWLRQ����WKH�&3&�UHFHLYHV�WKH�DXWKRULW\�WR�QHJRWLDWH
WKH�3URMHFW�7LPH�

1HJRWLDWLQJ� WKH� 3URMHFW� 7LPH� LQYROYHV� VHWWLQJ� WKH� EDVHOLQH� IRU� WKH� 3URMHFW� 7LPH�� ,Q�PRVW� FDVHV�� WKH
EDVHOLQH� ZLOO� EH� DVVXPHG� FRQVWDQW� IRU� WKH� ZKROH� 3URMHFW� 7LPH�� LQ� VRPH� FDVHV�� KRZHYHU�� D� WLPH�
GHSHQGHQW�EDVH� OLQH�PD\�EH�DVVXPHG��2QFH�QHJRWLDWHG�� WKH�EDVHOLQH�FDQQRW�EH� FKDQJHG�� ,Q�RUGHU� WR
JLYH�DQ�,QYHVWRU�DQ�LQFHQWLYH�WR�VHWWOH�IRU�D�VKRUWHU�3URMHFW�7LPH��WKH�&3&�FDQ�RIIHU�D�EDVHOLQH�VHWWLQJ�DW
WKH�XSSHU�HQG�RI�WKH�DFFHSWDEOH�UDQJH��VHH�EHORZ��IRU�D�VKRUWHU�3URMHFW�7LPH��WKXV�FUHDWLQJ�KLJKHU�*+*
FUHGLWV� IRU� WUDQVIHU� WR� WKH�&$&��7KLV� VWUDWHJ\� LV� WHFKQLFDOO\� MXVWLILHG� EHFDXVH� D� VKRUWHU� 3URMHFW� 7LPH
WUDQVODWHV�LQWR�OHVV�XQFHUWDLQW\�ZLWK�UHVSHFW�WR�GHYHORSPHQW�RI�WKH�EDVHOLQH��7KXV��WKH�EDVHOLQH�FDQ�EH
VHW�PRUH�IDYRUDEO\�IRU�WKH�,QYHVWRU��SURYLGLQJ�LW�UHPDLQV�ZLWKLQ�WHFKQLFDOO\�SODXVLEOH�OLPLWV�

$�UDQJH�IRU�DFFHSWDEOH�SURMHFW�WLPHV�DQG�SODXVLEOH�EDVHOLQH�VHWWLQJV�VKRXOG�EH�VHW�IRU�HDFK�SURMHFW��$OO
SURMHFWV�WKDW�DGKHUH�WR�WKHVH�UDQJHV�ZLOO�EH�DFFHSWDEOH�LQ�WKH�ILQDO�DSSURYDO�VWHS��7KH�UDQJH�VKRXOG�EH
EDVHG�RQ�WHFKQLFDO�SODXVLELOLW\��,W�VKRXOG�DOVR�EH�DFFHSWDEOH�WR�WKH�JHQHUDO�SXEOLF�DQG�RXWVLGH�SDUWLHV
OLNH�1*2V�

�������6XPPDU\

7KH�PRVW�VLJQLILFDQW�SUDFWLFDO�DGYDQWDJH�RI�WKLV�VFKHPH�LV�WKDW�D�UHDVRQDEOH�HVWLPDWLRQ�RI�FRVWV�IRU�-,�
FUHGLWV�FDQ�EH�JLYHQ�WR�,QYHVWRUV�YHU\�HDUO\�LQ�WKH�QHJRWLDWLRQV��:KHQ�WKH�3URMHFW�7LPH�DFFHSWDEOH�WR
WKH� &3&� LV� NQRZQ�� WKH� 3URMHFW� 2ZQHU� FDQ� SXEOLVK� UHOLDEOH� HVWLPDWHV� RI� WKH� LQYHVWPHQW� FRVWV� IRU� -,
FUHGLWV� DW� WKH� SUH�TXDOLILFDWLRQ� VWDJH�� 2QFH� DQ� ,QYHVWRU� NQRZV� WKH� FRQGLWLRQV� RI� KLV� &$&� DQG� KLV
GHVLUHG� SURMHFW� FKDUDFWHULVWLFV� �9HULILFDWLRQ� 3HULRGV�� GLVFRXQWV� IRU� ORQJHU� 9HULILFDWLRQ� 3HULRGV�� DQG
SD\PHQW� IRU� WKH�*+*�FUHGLWV� WUDQVIHUUHG� WR� WKH�&$&���KH� FDQ� VKRS� IRU� VXLWDEOH�SURMHFWV��+H�ZLOO�EH
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DEOH�WR�FDOFXODWH�SRWHQWLDO�ILQDQFLDO�EHQHILWV�DQG�WR�HVWLPDWH�ULVNV�EDVHG�RQ�GDWD�SURYLGHG�E\�KLV�&$&
DQG�FDQGLGDWH�&3&V��7KH�VKRUWHU�WKH�9HULILFDWLRQ�3HULRG�FKRVHQ�E\�DQ�,QYHVWRU��WKH�ORZHU�WKH�DYHUDJH
FRVWV�SHU�XQLW�ZHLJKW�RI�*+*�HPLVVLRQV�RYHU�3URMHFW�7LPH�DQG�WKH�KLJKHU�WKH�FRPPHUFLDO�ORVVHV�JDLQV
ZKHQ�WKH�SURMHFW�SHUIRUPV�ZRUVH�EHWWHU�WKDQ�H[SHFWHG�

$� VHFRQG� DGYDQWDJH� WR� WKLV� VFKHPH� LV� WKDW� VWHSZLVH� QHJRWLDWLRQ� RI� SURMHFW� FRQGLWLRQV� ZLOO� WHQG� WR
FRUUHFW�LPSODXVLEOH�FRQGLWLRQV��'HILQHG�SURMHFW�VSHFLILF�UDQJHV�VKRXOG�EH�VHW�DOPRVW�H[FOXVLYHO\�RQ�WKH
EDVLV�RI�WHFKQLFDO�SODXVLELOLW\�DQG�VKRXOG�EH�QHJRWLDWHG�ZLWK�DOO�SDUWLHV�LQWHUHVWHG�LQ�WKH�-,�PHFKDQLVP�
LQFOXGLQJ�1*2V�

������ �6HFRQGDU\�(IIHFWV

6HFRQGDU\� HIIHFWV� VKRXOG� EH� TXDQWLILHG� WR� GHWHUPLQH� ZKHWKHU� WKH� -,� SURMHFW� FRPSOLHV� ZLWK� 6ORYDN
QDWLRQDO�-,�HOLJLELOLW\�FULWHULD��-,�SURMHFWV�VKRXOG�FRPSO\�ZLWK�HVWLPDWHV�RI�WKHVH�VHFRQGDU\�HIIHFWV�

���� 'HVFULSWLRQ�RI�$YDLODEOH�-,�3URMHFWV

7KLV�VHFWLRQ�GHVFULEHV�WKH�SURMHFWV�WKDW�352),1*�&RPS��/WG���KDV�GHHPHG�WKH�PRVW�VXLWDEOH�IRU�WKH�-,
SLSHOLQH�� 7KH� SLSHOLQH� FRQVLVWV� RI� VHYHQ� SURMHFWV� WKDW� GLIIHU� LQ� WKH� OHYHO� RI� SURMHFWHG� OLIHWLPH� &2�

HPLVVLRQ� UHGXFWLRQ� DQG� LQ� WKH� OHYHO� RI� LQGLYLGXDO� &2��VSHFLILF� UHGXFWLRQ� FRVWV� �86'�W&2���� � )LYH
SURMHFWV�HQWDLO�D�IXHO�VZLWFK��IURP�FRDO�RU�KHDY\�IXHO�RLO�WR�ZDVWH�ZRRG�RU�QDWXUDO�JDV��FRPELQHG�ZLWK
HQHUJ\� HIILFLHQF\� LPSURYHPHQW�� 7KH� UHPDLQLQJ� WZR� HQWDLO� VZLWFKLQJ� IURP� FRDO� RU� QDWXUDO� JDV� WR
JHRWKHUPDO�HQHUJ\�

,��7HPSRUDO�ERXQGDULHV��:H�KDYH�DVVXPHG����\HDUV�DV�WKH�OLIH�F\FOH�RI�-,�SURMHFWV��DOO�FDOFXODWLRQV�KDYH
EHHQ�GHYHORSHG�ZLWK�WKLV�YDOXH�
,,��2WKHU� ERXQGDULHV��*+*�RIIVHW� FDOFXODWLRQV�KDYH�EHHQ� UHVWULFWHG� WR� HQHUJ\�UHODWHG�&2�� HPLVVLRQV
RQO\�� 7KH� VHFRQGDU\� �SUH�FRPEXVWLRQ�� &2�� HPLVVLRQV� DQG� HPLVVLRQV� RI� RWKHU� *+*V� KDYH� EHHQ
QHJOHFWHG�
,,,�� $GGLWLRQDOLW\� DVVHVVPHQW�� $OO� SURMHFWV� DUH� QRW� ILQDQFLDOO\� YLDEOH� ZLWKRXW� DGGLWLRQDO� ILQDQFLQJ�
&DSLWDO�FRVWV�SUHVHQW�WKH�PDLQ�EDUULHU�WR�LPSOHPHQW�DOO�WKH�SURMHFWV��DV�WKH�QHFHVVDU\�KLJK�FDSLWDO�IORZ
FDQQRW�EH�PRELOL]HG�IURP�ORFDO�VRXUFHV�HYHQ�XQGHU�IDYRUDEOH�FRQGLWLRQV��$ERYH�DOO��WKH�KLJK�LQWHUHVW
UDWH�IRU�VKRUW�WHUP�ORDQV�ZLOO�FDXVH�QHJDWLYH�FDVK�IORZ�DW�SURMHFW�LPSOHPHQWDWLRQ�

,9��$QDO\VHV�RI�RWKHU�EDUULHUV

$��)XHO�VZLWFKLQJ� IURP�FRDO�RU�KHDY\� IXHO�RLO� WR�ZDVWH�ZRRG�RU�QDWXUDO�JDV�� FRPELQHG�ZLWK�HQHUJ\
HIILFLHQF\�LPSURYHPHQW
⇒ &DSLWDO� FRVWV� ²� QHFHVVDU\� FDSLWDO� IORZ� LV� YHU\� KLJK� DQG� FDQQRW� EH� JDLQHG� IURP� WKH� ORFDO� ILQDQFLDO

VRXUFHV�XQGHU�IDYRUDEOH�FRQGLWLRQV
⇒ 3HUIRUPDQFH�ULVNV�²�QRQH��WHFKQRORJ\�LV�DYDLODEOH�DQG�KDV�EHHQ�LQWURGXFHG�PDQ\�\HDUV�DJR
⇒ (QYLURQPHQWDO�ULVN�²�WHVW��PHDVXUHPHQWV��DQG�H[SHULHQFHV�LQ�6ORYDNLD�LQGLFDWH�WKDW�E\�DGRSWLQJ�WKLV

RSWLRQ�ZH�FDQ�VLPXOWDQHRXVO\�PHHW�6ORYDNLDQ�HPLVVLRQ�DLU�SROOXWLRQ� VWDQGDUGV�ZLWK� WKLV� W\SH�RI
SURMHFWV

⇒ &RQVWUXFWLRQ�ULVNV�²�QRQH
⇒ )XHO�VXSSO\�VHFXULW\�²�ZDVWH�ZRRG�PXVW�EH�DYDLODEOH�LQ�UHTXLUHG�DPRXQW��VHH�&KDSWHU���
⇒ 2SHUDWLRQDO�LVVXHV�²�QRQH��WHFKQRORJ\�LV�DYDLODEOH�DQG�KDV�EHHQ�LQWURGXFHG�PDQ\�\HDUV�DJR
⇒ +HDW�SULFH�ULVNV�²�+HDW�SULFHV�IRU�UHVLGHQWLDO�FRQVXPHUV�FXUUHQWO\�GR�QRW�FRYHU�SURGXFWLRQ�FRVWV��DQG

WKH�VWDWH�VXEVLGL]HV�WKH�GLIIHUHQFH��*RYHUQPHQWDO�SROLF\�GLFWDWHV�WKDW�WKHVH�VXEVLGLHV�ZLOO�JUDGXDOO\
EH� UHPRYHG�� EULQJLQJ�SURGXFWLRQ� FRVWV� LQ� OLQH�ZLWK� UHDO� HFRQRPLFDO� FRQGLWLRQV��:H� DVVXPH� WKDW
UHVLGHQWLDO�FRQVXPHUV�ZLOO�QRW�EH�DEOH�RU�GLVSRVHG�WR�SD\�KLJKHU�GLVWULFW�KHDWLQJ�SULFHV�DQG�PLJKW
WKHUHIRUH�VZLWFK�WR�LQGLYLGXDO�KHDW�SURGXFWLRQ��ORFDO�ERLOHUV�LQ�KRXVHV�RU�IODWV�
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 %����)XHO�VZLWFKLQJ�IURP�FRDO�RU�QDWXUDO�JDV�WR�JHRWKHUPDO�HQHUJ\

⇒ &DSLWDO�FRVWV���QHFHVVDU\�FDSLWDO�FRVWV�DUH�YHU\�KLJK�DQG�FDQQRW�EH�UHFHLYHG�IURP�WKH�ORFDO�ILQDQFLDO
VRXUFHV�XQGHU�IDYRUDEOH�FRQGLWLRQV

⇒ 3HUIRUPDQFH�ULVNV���WHFKQRORJ\�LV�QHZ��WKHUHIRUH��UHOLDELOLW\�DQG�DYDLODELOLW\�ULVNV�PLJKW�EH�KLJKHU
⇒ (QYLURQPHQWDO�ULVNV���QRQH��DV�JHRWKHUPDO�HQHUJ\�SURGXFHV�QR�SROOXWDQWV
⇒ &RQVWUXFWLRQ�ULVNV���XQFRQYHQWLRQDO�WHFKQRORJ\��VR�FRQVWUXFWLRQ�ULVNV�PLJKW�EH�KLJKHU
⇒ (QHUJ\�VXSSO\�VHFXULW\���JHRWKHUPDO�HQHUJ\�PXVW�EH�DYDLODEOH�LQ�WKH�UHTXLUHG�DPRXQW
⇒ 2SHUDWLRQDO�LVVXHV���LPSOHPHQWDWLRQ�RI�FHQWUDO�KHDW�VXSSO\�V\VWHP�XWLOL]LQJ�D�JHRWKHUPDO�HQHUJ\�ZLOO

UHTXLUH�H[WUD�HIIRUW�IURP�WKH�VWDII

 9�� %DVHOLQH� FRVWV� �� &XUUHQW� VWDWXV� EHIRUH� SURMHFW� LPSOHPHQWDWLRQ� LQFOXGHV� UHWURILWV� UHTXLUHG� E\
HQYLURQPHQWDO� OHJLVODWLRQ� �IRU� H[DPSOH�� VZLWFKLQJ� WR� ORZ� VXOIXU� FRDO�ZLWK�SUHFLSLWDWRUV���$GGLWLRQDO
PDLQWHQDQFH�LV�DOVR�QHFHVVDU\�WR�HQVXUH�RSHUDWLRQ�WR�WKH�HQG�RI�FDSLWDO�OLIHWLPH��$OO�WKHVH�LQYHVWPHQW�
RSHUDWLRQ��DQG�PDLQWHQDQFH�FRVWV�KDYH�EHHQ�LQFOXGHG�LQ�HFRQRPLF�FDOFXODWLRQV�IRU�EDVHOLQH�VFHQDULR���
 
 9,��1HW�SUHVHQW�YDOXH�DQG�LQFUHPHQWDO�FRVWV�RI�SURMHFWV���QHW�SUHVHQW�YDOXHV��139��IRU�SURSRVHG�DQG
EDVHOLQH�SURMHFWV�KDYH�EHHQ�FDOFXODWHG�XVLQJ�FRPSUHKHQVLYH�FRVW�EHQHILW�DQDO\VHV�ZLWK�D�����GLVFRXQW
UDWH��,QFUHPHQWDO�FRVWV�KDYH�EHHQ�HVWDEOLVKHG�DV�WKH�139�GLIIHUHQFHV�EHWZHHQ�EDVHOLQH�DQG�SURSRVHG
SURMHFWV�DW�HTXDO�VHUYLFH�FRQGLWLRQV��&DOFXODWHG�LQFUHPHQWDO�FRVWV�RI�SURSRVHG�SURMHFWV�ZHUH�SRVLWLYH�LQ
DOO�DQDO\]HG�FDVHV��LQGLFDWLQJ�WKDW�WKH�SURSRVHG�SURMHFWV�ZRXOG�EH�PRUH�H[SHQVLYH�IRU�RZQHUV�WKDQ�WKH
EDVHOLQH�RQHV³LI�WKH�RZQHUV�KDG�WR�SD\�WKH�HQWLUH�FDOFXODWHG�LQYHVWPHQW�VXPV��3RVLWLYH� LQFUHPHQWDO
FRVWV�FDQ�EH�D�JRRG�VLJQDO�RI�SURMHFW�DGGLWLRQDOLW\��LQ�YLHZ�RI�-RLQW�,PSOHPHQWDWLRQ��IRU�WKH�SURSRVHG
SURMHFW�
 
9,,��&2��DEDWHPHQW�FRVWV���KDYH�EHHQ�FDOFXODWHG�DV�D�UDWLR�RI�LQFUHPHQWDO�FRVWV��GHVFULEHG�DERYH��DQG
LQFUHPHQWDO�&2��HPLVVLRQV��GLIIHUHQFH�EHWZHHQ�&2��HPLVVLRQV�RI�SURSRVHG�SURMHFW�DQG�EDVHOLQH�FDVH��

 9,,,�� 6HFRQGDU\� HIIHFWV� �� 7KH� SURSRVHG� SURMHFWV� ZLOO� OLNHO\� KDYH� SRVLWLYH� VHFRQGDU\� LPSDFWV� QRW
GLUHFWO\�UHODWHG�WR�&2��DEDWHPHQW�
• ,PSURYHPHQW�RI�WKH�ORFDO�HQYLURQPHQWDO�VLWXDWLRQ��H�J��E\�UHGXFLQJ�DLU�SROOXWDQW�HPLVVLRQV�
• &UHDWLRQ�RI�QHZ�MREV�LQ�WKH�FRQVWUXFWLRQ�DQG�LQVWDOODWLRQ�EXVLQHVV
• 7UDQVIHU�RI�PRGHUQ�HQHUJ\�WHFKQRORJLHV�DQG�NQRZOHGJH�WR�ORFDO�HFRQRPLHV
• 6XSSRUWLQJ�LQIRUPDWLRQ�H[FKDQJH�WKURXJK�MRLQW�SURMHFW�SHUIRUPDQFH�DQG�WUDLQLQJ�SURJUDPV
• 5HGXFHG�GHPDQG�IRU�IRVVLO�IXHO�LPSRUWV�DQG�FRQVHTXHQW�LPSURYHPHQW�LQ�UHVRXUFH�PDQDJHPHQW
• (QKDQFHG�XVH�RI�VXVWDLQDEOH�QDWXUDO�UHVRXUFHV�VXFK�DV�ZRRG�ZDVWH�RU�JHRWKHUPDO�HQHUJ\

1HJDWLYH� VHFRQGDU\� HIIHFWV� RI� WKH� SURSRVHG� SURMHFWV� DUH� QRW� H[SHFWHG�� $OO� SURSRVHG� SURMHFWV� DUH
WKHUHIRUH�IXOO\�FRPSDWLEOH�ZLWK�6ORYDN�HQYLURQPHQWDO�DQG�HFRQRPLF�GHYHORSPHQW�VWUDWHJLHV�

7KH�QH[W� 6HFWLRQ�SURYLGHV� D�EULHI� UHYLHZ�RI� -,� SURMHFWV� LQ� WKH� SUHSDUHG�SLSHOLQH�� 3URMHFWV� KDYH� EHHQ
VRUWHG�LQWR�SDUWLFXODU�VHFWRUV�DFFRUGLQJ�WR�VHFWRU�OLVW�LQ�$QQH[���RI�WKH�725V��-XO\����������

����� (QHUJ\�6HFWRU��&RDO��2LO��*DV��5HQHZDEOH�

�������7KH�8VH�RI�*HRWKHUPDO�3RWHQWLDO�LQ�.RÍLFH�9DOOH\

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

                                                
29 In the attached project description, baseline information is omitted in order to save space;

nevertheless, it will be part of the actual JI project pipeline assessment.
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7\SH�RI�SURMHFW�D� IXHO�VZLWFK�IURP�FRDO�WR�UHQHZDEOH�HQHUJ\

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�.RãLFH��6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SUH�IHDVLELOLW\�VWXG\

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ
GDWH�F�

�����RU�ODWHU

-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� �UHSODFHPHQW�RI�SDUW�RI�KHDW�JHQHUDWHG�LQ�FHQWUDO�KHDW
VXSSO\�VRXUFH�RI�.RãLFH�7(.2�XVLQJ�WKH�HQHUJ\
SRWHQWLDO�IURP�JHRWKHUPDO�VRXUFH�LQ�.RãLFH�YDOOH\�
�WKH�FHQWUDO�KHDW�VXSSO\�LQ�.RãLFH�ZLOO�EH�FRPSRVHG
IURP�WKH�JHRWKHUPDO�VXSSO\�VWDWLRQV��WKH�KRW�ZDWHU
GLVWULEXWLRQ�V\VWHP�DQG�GLVSDWFKLQJ�FHQWUH

7HFKQLFDO�GDWD�G� �WKH�ILUVW�VWDJH�SURSRVDO��LV�EDVHG�RQ�WKH�GLJJLQJ�RI����
ERUHV�WKDW�DOORZ�XV�WKH�WKHUPDO�FDSDFLW\�RI�����0:WK
DQG�HQDEOH�XV�WR�JHW��WKH�\HDUO\�SURGXFWLRQ�RI�������7-�
SUHVHQWO\�VXSSOLHG�IURP�7(.2�
�WKH�FDSDFLW\�RI�RQH�ERUH�KDV�EHHQ�HVWLPDWHG�DW����O�V�
ZKLFK�UHSUHVHQWV�WKH�PDVV�IORZ�RI�������NJ�V�DW�WKH
WHPSHUDWXUH������&�

&RVW��WR�WKH�H[WHQW�SRVVLEOH�

,WHP WRWDO

6WDUW�,QYHVWPHQW�&RVW�RI�WKH�SURMHFW�LQ�86' ����������

0DLQWHQDQFH�FRVW�LQ�86'��\HDU �������

2SHUDWLRQ�FRVW�LQ�86'��\HDU ���������

7RWDO��FRVW�LQ�86'����\HDUV ����������

$,-�FRPSRQHQW�LQ�86'����\HDUV ����������

&2��DYRLGHG��VHH�VHFWLRQ�(��LQ�WRQV�D �������

86'�SHU�DYRLGHG�WRQ�RI�&2��HTXLYDOHQW ����
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������,QGXVWU\��LQFOXGLQJ�VHOHFWHG�VXE�VHFWRUV�

�������5HFRQVWUXFWLRQ�RI�%RLOHU�+RXVH�0LQFRY�D�.UHPQLFD�Í�S�

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� (QHUJ\�HIILFLHQF\���IXHO�VZLWFKLQJ

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�.UHPQLFD��6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SURMHFW�SURSRVDO

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU

-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� �UHFRQVWUXFWLRQ�RI�ERLOHU�KRXVH�LQ�0LQFRY�D
.UHPQLFD
�KHDW�SURGXFWLRQ�RQO\�IRU�RZQ�SODQW�ZLWKRXW�KHDW
��VXSSO\LQJ��KRVSLWDO
�IXHO�VZLWFK�IURP�KHDY\�IXHO�RLO�WR�QDWXUDO�JDV
�LQVWDOODWLRQ�RI���JDV�ERLOHUV

7HFKQLFDO�GDWD�G� ��QDWXUDO�JDV�ILUHG�ERLOHUV��WRWDO�SRZHU����0:WK

KHDW�SURGXFWLRQ�E\�WKH�LQVWDOODWLRQV���������*-�D

�������5HFRQVWUXFWLRQ�RI�%RLOHU�+RXVH�=76�+UL�RYi

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� (QHUJ\�HIILFLHQF\���IXHO�VZLWFKLQJ

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�+UL�RYi���6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SURMHFW�SURSRVDO

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU
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-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� UHFRQVWUXFWLRQ�RI�ERLOHU�KRXVH�LQ�=�6�+UL�RYVNp
VWURMiUQH��IXHO�VZLWFK�IURP�EURZQ�FRDO�WR�QDWXUDO
JDV��LQVWDOODWLRQ�RI���JDV�ERLOHU�DQG�����LQIUD�UHG
ZDUPHUV

7HFKQLFDO�GDWD�G� ��QDWXUDO�JDV�ILUHG�ERLOHU��SRZHU���0:WK

����LQIUD�UHG�ZDUPHUV�i����N:�WRWDO�SRZHU����
0:WK�

���LQIUD�UHG�ZDUPHUV�i����N:�WRWDO�SRZHU�����
0:WK�

+HDW�SURGXFWLRQ�E\�WKH�LQVWDOODWLRQV����������
*-�D

������� +HDW�DQG�(OHFWULFLW\�&RJHQHUDWLRQ�IURP�:RRG�:DVWH�DQG�1*�LQ�%8�,1$��$�6���=YROHQ

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� (QHUJ\�HIILFLHQF\���IXHO�VZLWFKLQJ

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�=YROHQ��6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� 3+$5(�352-(&7���������������

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU
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-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH
*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� �WKH�LPSOHPHQWDWLRQ�RI�PHDVXUHV�IRFXVHG�RQ�WKH

IROORZLQJ�LWHPV�
• WKH�LPSURYHPHQW�RI�KHDW�VRXUFH�HQHUJ\

HIILFLHQF\�E\�WKH�UHWURILW�RI�SUHVHQW�RQH�
• WKH�UHWURILW�RI�SUHVHQW�KHDW�GLVWULEXWLRQ�QHW�
• XVH�DQG�GLVWULEXWLRQ�RI�HQHUJ\�FDUULHUV�ZLWK

KLJKHU�HIILFLHQF\�
• DXWRPDWLRQ�RI�HQHUJ\�VXSSO\�V\VWHP�
 +HDW�GHPDQGV�ZLOO�EH�FRYHUHG�E\�LQWHUQDO
JHQHUDWLRQ�DQG�VXSSO\�RI�KHDW�IURP�&+3�ZLOO�QRW
EH�QHFHVVDU\�
 �WKH�LPSOHPHQWDWLRQ�RI�FRPELQHG�F\FOH�DQG�GU\
FRJHQHUDWLRQ�XQLWV�LQ�RUGHU�WR�UHGXFH�WKH�H[WHUQDO
HOHFWULFLW\�VXSSO\��$SSOLFDWLRQ�RI�FRPELQHG�KHDW
DQG�HOHFWULFLW\�SURGXFWLRQ�XQLWV�E\�XVLQJ�WKH
ZRRG�ZDVWH�DQG�1*�DV�WKH�IXHO�LQSXW�HQDEOHV�XV
WR�FRPSOHWHO\�FRYHU�WKH�HOHFWULFLW\�GHPDQGV
LQWHUQDOO\��7KHLU�GHVLJQ�ZLOO�EH�ILWWHG�WR�WKH
FRQGLWLRQ�RI�WKHLU�WHFKQRORJLFDO�XVHV�
• GU\�FRJHQHUDWLRQ�IRU�SDUWLFOH�ERDUG

SURGXFWLRQ��'7'��ZLWK�LQVWDOOHG�HOHFWU��RXWSXW
RI������0:H�

• FRPELQHG�F\FOH��VWHDP�JDV�F\FOH��IRU�VHOI�KHDW
DQG����HOHFWULFLW\�FRJHQHUDWLRQ�LQ�FRPSDQ\
ZLWK�HOHFWULFDO�RXWSXW�RI�����0:H�

• GU\�FRJHQHUDWLRQ�IRU�RULHQWHG�VWUDQG�ERDUG
�26%��ZLWK�HOHFWULFDO�RXWSXW�RI����0:H�

7HFKQLFDO�GDWD�G� 'U\�FRJHQHUDWLRQ�IRU��'7'
HOHFWULFDO�RXWSXW��������������������������������������0:H

KHDW�RXWSXW���������������������������������������������0:W

FRQVXPSWLRQ�RI�1*������������������������������
WKRXV�1P��D

FRQVXPSWLRQ�RI�ZRRG�ZDVWH�������������������W�D
HIILFLHQF\��������������������������������������������������
HOHFWULFLW\�SURGXFWLRQ����������������������������0:K�D
KHDW�SURGXFWLRQ������������������������������������*-�D
&RPELQHG�&\FOHV
HOHFWULFLW\�RXWSXW��������������������������������������0:H

KHDW�RXWSXW�����������������������������������������������0:W

FRQVXPSWLRQ�RI�1*�����������������������������
WKRXV�1P��D

FRQVXPSWLRQ�RI�ZRRG�ZDVWH
�����������������JDV�WXUELQH���������������������������7-�D
�����������������VWHDP�WXUELQH�����������������������7-�D
HIILFLHQF\��������������������������������������������������
HOHFWULFLW\�SURGXFWLRQ���������������������������0:K�D
KHDW��SURGXFWLRQ����������������������������������*-�D
'U\�FRJHQHUDWLRQ�IRU��26%
HOHFWULFLW\�RXWSXW�������������������������������������0:H
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HIILFLHQF\��������������������������������������������������
HOHFWULFLW\�SURGXFWLRQ����������������������������0:K�D
FRQVXPSWLRQ�RI�1*������������������������������1P��D
FRQVXPSWLRQ�RI�ZRRG�ZDVWH�������������������W�D

&RVWV

,WHP 3URMHFW��������� 3URMHFW��������� 3URMHFW���������

6WDUW�,QYHVWPHQW�&RVW�RI�WKH�SURMHFW�LQ
86'

������� ��������� ����������

0DLQWHQDQFH�FRVW�LQ�86'��\HDU ��� ����� ������

2SHUDWLRQ�FRVW�LQ�86'��\HDU ������ ������� ���������

7RWDO�FRVW�LQ�86'����\HDUV ��������� ��������� ����������

$,-�FRPSRQHQW�LQ�86'����\HDUV ������ ������� ���������

&2��DYRLGHG��VHH�VHFWLRQ�(��LQ�WRQV�D ��� ����� �������

86'�SHU�DYRLGHG�WRQ�RI�&2��HTXLYDOHQW ���� ���� ���

����� +RXVHKROGV

�������5HFRQVWUXFWLRQ�RI�%RLOHU�+RXVH�LQ�%\WRYÒ�3RGQLN�%UH]QR

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� (QHUJ\�HIILFLHQF\���IXHO�VZLWFKLQJ

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�%UH]QR���6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SUH�IHDVLELOLW\�VWXG\

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU

-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� UHFRQVWUXFWLRQ�RI�ERLOHU�KRXVH�LQ�%\WRYè�SRGQLN
%UH]QR��IXHO�VZLWFK�IURP�EURZQ�FRDO�WR�ELRPDVV
�ZRRG�ZDVWH���LQVWDOODWLRQ�RI���ZRRG�FKLS�ERLOHUV

7HFKQLFDO�GDWD�G� ��ZRRG�ZDVWH�ILUHG�ERLOHUV���SRZHU�i�������0:WK

��ZRRG�ZDVWH�ILUHG�ERLOHU��SRZHU�������0:WK
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7RWDO�SRZHU�������0:WK

+HDW�SURGXFWLRQ�E\�WKH�LQVWDOODWLRQV�������*-�D

�������5HFRQVWUXFWLRQ�RI�%RLOHU�+RXVH�ÌDK\�6HYHU

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� (QHUJ\�HIILFLHQF\���IXHO�VZLWFKLQJ

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� &LW\�âDK\���6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SURMHFW�SURSRVDO��LPSOHPHQWDWLRQ�RI�WHFKQLFDO
IDFLOLWLHV�LQ�SURJUHVV

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU

-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� UHFRQVWUXFWLRQ�RI�ERLOHU�KRXVH�LQ�(1(5*2�
%<726�âDK\�VHYHU��IXHO�VZLWFK�IURP�EURZQ�FRDO
WR�QDWXUDO�JDV��LQVWDOODWLRQ�RI���JDV�ERLOHUV

7HFKQLFDO�GDWD�G� ��QDWXUDO�JDV�ILUHG�ERLOHUV��SRZHU�i������0:WK

7RWDO�SRZHU���0:WK

+HDW�SURGXFWLRQ�E\�WKH�LQVWDOODWLRQV����������*-�D

�������7KH�8VH�RI�*HRWKHUPDO�3RWHQWLDO�LQ�/RFDOLW\�=iYRG

*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D� IXHO�VZLWFK�IURP�QDWXUDO�JDV�WR�UHQHZDEOH�HQHUJ\

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH�� ORFDOLW\�=iYRG��6ORYDN�5HSXEOLF

$FWLYLW\�VWDUWLQJ�GDWH� WHFKQLFDO�IDFLOLWLHV�RSHUDWLYH�IURP������RU�ODWHU

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH� ����

6WDJH�RI�DFWLYLW\�E� SUH�IHDVLELOLW\�VWXG\

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F� �����RU�ODWHU
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-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG�� �UHSODFHPHQW�RI�SDUW�RI�KHDW�JHQHUDWHG�IRU�ZDUP�
ZDWHU�VXSSO\�IURP�H[LVWLQJ�ERLOHU�KRXVHV�E\�WKH
JHRWKHUPDO�HQHUJ\��+RW�ZDWHU�ZLOO�EH�VXSSOLHG�IRU
WKH�ORFDO�RIILFH��HOHPHQWDU\�VFKRRO�DQG�UHVLGHQWLDO
EXLOGLQJ�LQ�ORFDOLW\�=iYRG

�WKH�FHQWUDO�V\VWHP�RI�ZDUP�ZDWHU�VXSSO\LQJ�LQ
ORFDOLW\�=iYRG�ZLOO�EH�FRPSRVHG�IURP�WKH
JHRWKHUPDO�VXSSO\�VWDWLRQV�DQG�ZDUP�ZDWHU
GLVWULEXWLRQ�V\VWHP�

7HFKQLFDO�GDWD�G� �*HRWKHUPDO�KHDW�JHQHUDWLRQ�LV�EDVHG�RQ�D�V\VWHP
LQ�ZKLFK�WKH�ZDWHU�LV�SXPSHG�WKURXJK�DQ�H[LVWLQJ
ERUH��IURP�1*�GULOOLQJ��WR�D�GHSWK�RI�����������P�
,Q�WKLV�ERUH��WKH�ZDWHU�LV�KHDWHG�WR����&�DQG
EULQJV�WKH�KHDW�WR�WKH�KHDW�H[FKDQJHU�RQ�WKH
VXUIDFH��7KH�DGGLWLRQDO�KHDW�VXSSO\�LV�EDVHG�RQ
WKH�H[LVWLQJ�ZDUP�ZDWHU�VXSSO\�V\VWHP�
�7KH�SURSRVHG�ILUVW�VWDJH�LV�EDVHG�RQ�D�ERUH�WKDW
DOORZV�WKH�WKHUPDO�FDSDFLW\�RI��������������0:WK

DQG�HQDEOHV�D�\HDUO\�SURGXFWLRQ�RI���������*-�WR
RIIVHW�VXSSO\�IURP�WKH�H[LVWLQJ�ERLOHU�KRXVHV�
�WKH�FDSDFLW\�RI�RQH�ERUH�KDV�EHHQ�HVWLPDWHG�DW�WKH
OHYHO�RI����WR����O�V�DW�WKH�WHPSHUDWXUH����&�

&RVWV
,WHP 3URMHFW�������� 3URMHFW�������� 3URMHFW��������

6WDUW�,QYHVWPHQW�&RVW�RI�WKH�SURMHFW�LQ�86' ������ ������� �������

0DLQWHQDQFH�FRVW�LQ�86'��\HDU ��� ����� �����

2SHUDWLRQ�FRVW�LQ�86'��\HDU ������� ������ �����

7RWDO��FRVW�LQ�86'����\HDUV ������� ��������� �������

$,-�FRPSRQHQW�LQ�86'����\HDUV ������ ������� ������

&2��DYRLGHG��VHH�VHFWLRQ�(��LQ�WRQV�D ��� ����� �����

86'�SHU�DYRLGHG�WRQ�RI�&2��HTXLYDOHQW ���� ���� ����

�������6XPPDU\�RI�-,�SURMHFWV

,WHP VXP

1XPEHU�RI��-,�SURMHFWV �

6WDUW�,QYHVWPHQW�&RVW�RI�WKH�SURMHFWV�LQ�86' ����������

$,-�FRPSRQHQW�LQ�86'����\HDUV ����������

&2��DYRLGHG��VHH�VHFWLRQ�(��LQ�WRQV����\HDUV ���������

86'�SHU�DYRLGHG�WRQ�RI�&2��HTXLYDOHQW��DYHUDJH� ����
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���� $GGUHVVHV

����� /LVW�RI�&RQWULEXWRUV

7KLV�&KDSWHU�KDV�HODERUDWHG�RQ�WKH�IUDPHZRUN�SUHVHQWHG�LQ�WKH�6ORYDN�6WXG\�RQ�1DWLRQDO�6WUDWHJ\�IRU
*+*�(PLVVLRQ�5HGXFWLRQ��*+*�2IIVHW�7UDGLQJ�,VVXHV���&RQWULEXWRUV�LQFOXGH
• -iQ�-XGiN�DQG�-XUDM�%DODMND��3URILQJ�V�U�R��%UDWLVODYD
• $OH[DQGHU�/�FKLQJHU�DQG�8UV�%URGPDQQ��(UQVW�%DVOHU�DQG�3DUWQHUV��=XULFK
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��� �5HIHUHQFHV

&DUWHU��/LVD��������0RGDOLWLHV�IRU�WKH�2SHUDWLRQDOL]DWLRQ�RI�$GGLWLRQDOLW\��3DSHU�SUHVHQWHG�DW�WKH
81(3�*HUPDQ�)HGHUDO�0LQLVWU\�RI�WKH�(QYLURQPHQW�,QWHUQDWLRQDO�:RUNVKRS�RQ�$FWLYLWLHV
,PSOHPHQWHG�-RLQWO\��/HLS]LJ��*HUPDQ\��(�PDLO��FDUWHU�OLVD#HSDPDLO�HSD�JRY

2(&'��������-RLQW�,PSOHPHQWDWLRQ��7UDQVDFWLRQ�&RVWV��DQG�&OLPDWH�&KDQJH��2(&'�(QYLURQPHQW
'LUHFWRUDWH��*URXS�RQ�(FRQRPLF�DQG�(QYLURQPHQW�3ROLF\�,QWHJUDWLRQ�
(19�(32&�*((,������5(9������$XJXVW������

0XOOLQV��)LRQD��2(&'��	�5LFKDUG�%DURQV��,($���������,QWHUQDWLRQDO�*+*�(PLVVLRQ�7UDGLQJ��$QQH[�,
([SHUW�*URXS�RQ�WKH�81)&&&��´3ROLFLHV�DQG�0HDVXUHV�IRU�&RPPRQ�$FWLRQµ��:RUNLQJ
3DSHU����0DUFK������

8PZHOWEXQGHVDPW��������-RLQW�,PSOHPHQWDWLRQ���3URMHNWVLPXODWLRQ�XQG�2UJDQLVDWLRQ��2SHUDWLRQDOLVLHUXQJ
HLQHV�QHXHQ�,QVWUXPHQWHV�GHU�LQWHUQDWLRQDOHQ�.OLPDSROLWLN��5HSRUW�1U��8%$�)%���������(ULFK
6FKPLGW�9HUODJ��%HUOLQ�������,6%1��������������

8QNQRZQ��������7KH�'HWHUPLQDWLRQ�RI�(QYLURQPHQWDO�%HQHILWV�5HODWHG�WR�WKH�0LWLJDWLRQ�RI�&OLPDWH�&KDQJH
WKURXJK�$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\��'UDIW�YHUVLRQ�RI���-XQH������

:RUOG�%DQN��������7RZDUGV�D�0HWKRGRORJ\�IRU�4XDQWLI\LQJ�*UHHQKRXVH�*DV�2IIVHWV�IURP�-RLQW
,PSOHPHQWDWLRQ�3URMHFWV�DQG�$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\��%\�-RKDQQHV�+HLVWHU��*OREDO�&OLPDWH
&KDQJH�8QLW��8SGDWHG����-XO\������

9DUPLQJ��6RUHQ��3HWHU�6WHLQHVV�/DUVHQ�DQG�%LUJLWWH�.��&KULVWHQVHQ���������3RVVLELOLW\�RI�$,-��7ZR�3ROLVK
&DVHV��3DSHU�SUHVHQWHG�DW�WKH�,($�FRQIHUHQFH�LQ�9DQFRXYHU��6SULQJ������

´1RW�WR�EH�FLWHG�RU�TXRWHGµ��,($��������.H\�,VVXHV�RQ�WKH�'HVLJQ�RI�$FWLYLWLHV�,PSOHPHQWHG�MRLQWO\��%DVHOLQH
'HWHUPLQDWLRQ�DQG�$GGLWLRQDOLW\�$VVHVVPHQW��'RFXPHQW��������0D\�������GUDIW�SDSHU�IRU�GLVFXVVLRQ�DW
81)&&&�PHHWLQJ�RQO\��
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��� �8QLIRUP�5HSRUWLQJ�)RUPDW�IRU�$,-�8QGHU�WKH�3LORW�3KDVH

7LWOH

8QLIRUP�)RUPDW�IRU�3UHTXDOLILFDWLRQ�3KDVH�RI�-,�3URMHFWV�XQGHU�WKH�3LORW�3KDVH
7KH�WH[W�EHORZ�LV�UHSURGXFHG�IURP�$QQH[�,,,�WR�GRFXPHQW�)&&&�6%67$���������5HSRUW�RI�WKH
6XEVLGLDU\�%RG\�IRU�6FLHQWLILF�DQG�7HFKQRORJLFDO�$GYLFH�RQ�WKH�ZRUN�RI�LWV�ILIWK�VHVVLRQ��%RQQ�������
)HEUXDU\�������

7KH�XQLIRUP�UHSRUWLQJ�IRUPDW�FRQWDLQHG�EHORZ�LV�WR�EH�XVHG�LQ�UHSRUWLQJ�RQ�DFWLYLWLHV
LPSOHPHQWHG�MRLQWO\�XQGHU�WKH�SLORW�SKDVH��,W�LV�QRWHG�WKDW�WKH�UHSRUWLQJ�VKRXOG�EH�FRQVLVWHQW�ZLWK
GHFLVLRQ���&3���DQG���&3����UHSURGXFHG�LQ�DQQH[HV�,�DQG�,,�WR�WKH�UHSRUWLQJ�IRUPDW�ZKLFK�ZLOO
EH�PDGH�DYDLODEOH���7KH�6%67$�QRWHV�WKDW�WKH�XQLIRUP�UHSRUWLQJ�IRUPDW�FRXOG�SRVVLEO\�UHTXLUH
UHYLVLRQ�LQ�WKH�OLJKW�RI�H[SHULHQFH�JDLQHG�DQG�PHWKRGRORJLFDO�ZRUN�FRQGXFWHG�XQGHU�WKH�SLORW
SKDVH�

$ 'HVFULSWLRQ�RI�SURMHFW
1RWH��7KH�IROORZLQJ�ILJXUHV�DUH�GUDIW�YDOXHV�LQWHQGHG�IRU�GHPRQVWUDWLRQ�SXUSRVHV��3UHFLVHU
ILJXUHV�ZLOO�EH�ZRUNHG�RXW�GXULQJ�DQ�LQ�GHSWK�UHYLHZ�RI�WKH�$,-�DVSHFWV�RI�WKH�SURMHFW�

$���3URMHFW�FDWHJRU\

�����

$�� 3DUWLFLSDQWV�DFWRUV

$�����$XWKRULWLHV

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

�1DPH�RI�RUJDQLVDWLRQ��

�1DPH�RI�RUJDQLVDWLRQ��(QJOLVK��

�'HSDUWPHQW�

�$FURQ\P�

�$FURQ\P��(QJOLVK��

�)XQFWLRQ�ZLWKLQ�DFWLYLW\�

�6WUHHW�

�3RVW�FRGH�

�&LW\�

�&RXQWU\�

�7HOHSKRQH�

�)D[�

�(�PDLO�

�&RQWDFW�SHUVRQ��IRU�WKLV�DFWLYLW\��

�6XUQDPH�

�)LUVW�QDPH��PLGGOH�QDPH�

�-RE�WLWOH�
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�'LUHFW�7HO�

�'LUHFW�ID[�

�'LUHFW�(�PDLO�

D� 2UJDQLVDWLRQ�LQFOXGHV��LQVWLWXWLRQV��PLQLVWULHV��FRPSDQLHV��QRQ�JRYHUQPHQWDO�RUJDQLVDWLRQV�
HWF��LQYROYHG�LQ�WKH�DFWLYLW\��L�H��UHVHDUFK�LQVWLWXWHV�DVVRFLDWHG�ZLWK�WKH�SURMHFW��DXGLWRUV�
JRYHUQPHQW�DJHQF\�FORVHO\�IROORZLQJ�WKH�DFWLYLW\�

$�����3URMHFW�RZQHU

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

�1DPH�RI�RUJDQLVDWLRQ�

�)XQFWLRQ�ZLWKLQ�DFWLYLW\�

�6WUHHW�

�3RVW�FRGH�

�&LW\�

�&RXQWU\�

�7HOHSKRQH�

�)D[�

�&RQWDFW�SHUVRQ��IRU�WKLV�DFWLYLW\��

�6XUQDPH�

�)LUVW�QDPH��PLGGOH�QDPH�

�-RE�WLWOH�

$������1DWLRQDO�FRQVXOWDQW
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,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

�1DPH�RI�RUJDQLVDWLRQ�

�1DPH�RI�RUJDQLVDWLRQ��(QJOLVK��

�$FURQ\P�

�$FURQ\P��(QJOLVK��

�)XQFWLRQ�ZLWKLQ�DFWLYLW\�

�6WUHHW�

�3RVW�FRGH�

�&LW\�

�&RXQWU\�

�7HOHSKRQH�

�)D[�

�(�PDLO�

�&RQWDFW�SHUVRQ��IRU�WKLV�DFWLYLW\��

�6XUQDPH�

�)LUVW�QDPH��PLGGOH�QDPH�

�-RE�WLWOH�

�'LUHFW�7HO�
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$������,QWHUQDWLRQDO�&RQVXOWDQW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

�1DPH�RI�RUJDQLVDWLRQ�

�1DPH�RI�RUJDQLVDWLRQ��(QJOLVK�� (UQVW�%DVOHU���3DUWQHUV�/WG�

�'HSDUWPHQW� (QHUJ\�DQG�(QYLURQPHQWDO�3ODQQLQJ

�$FURQ\P� (%3

�$FURQ\P��(QJOLVK�� (%3

�)XQFWLRQ�ZLWKLQ�DFWLYLW\� &RQVXOWLQJ�HQJLQHHUV��IHDVLELOLW\�VWXGLHV

�6WUHHW� 0�KOHEDFKVWUDVVH���

�3RVW�FRGH� ����

�&LW\� =�ULFK

�&RXQWU\� 6ZLW]HUODQG

�7HOHSKRQH� ���������������

�)D[� ���������������

�(�PDLO� DOH[DQGHU�OXHFKLQJHU#HES�FK

�:::�85/�

�&RQWDFW�SHUVRQ��IRU�WKLV�DFWLYLW\�� �������������������������������������

�6XUQDPH� /�FKLQJHU

�)LUVW�QDPH��PLGGOH�QDPH� $OH[DQGHU

�-RE�WLWOH� 'LUHFWRU

�'LUHFW�7HO� ���������������
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$�� $FWLYLW\�

$������*HQHUDO�LQIRUPDWLRQ

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

7\SH�RI�SURMHFW�D�

/RFDWLRQ��H[DFW��H�J��FLW\��UHJLRQ��VWDWH��

$FWLYLW\�VWDUWLQJ�GDWH�

([SHFWHG�DFWLYLW\�HQGLQJ�GDWH�

6WDJH�RI�DFWLYLW\�E�

/LIHWLPH�RI�DFWLYLW\�LI�GLIIHUHQW�IURP�HQGLQJ�GDWH�F�

$�����%DVHOLQH�SURMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG��

7HFKQLFDO�GDWD�G�

$�����-,�3URMHFW

,WHP 3OHDVH�ILOO�LQ�LI�DSSOLFDEOH

*HQHUDO�GHVFULSWLRQ��	�DFURQ\PV�XVHG��

7HFKQLFDO�GDWD�G�

D� )RU�H[DPSOH��XVLQJ�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&��FODVVLILFDWLRQ��HQHUJ\
HIILFLHQF\��UHQHZDEOH�HQHUJ\��IXHO�VZLWFKLQJ��IRUHVW�SUHVHUYDWLRQ��UHVWRUDWLRQ�RU�UHIRUHVWDWLRQ�
DIIRUHVWDWLRQ��IXJLWLYH�JDV�FDSWXUH��LQGXVWULDO�SURFHVVHV��VROYHQWV��DJULFXOWXUH��ZDVWH�GLVSRVDO
RU�EXQNHU�IXHOV�

E� &LUFOH�WKH�DSSURSULDWH�RSWLRQ�

F� 0HWKRGRORJLFDO�ZRUN�ZLOO�EH�UHTXLUHG�WR�GHILQH�OLIHWLPH�RI�DFWLYLWLHV�
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G� 0HWKRGRORJLFDO�ZRUN�ZLOO�EH�UHTXLUHG�WR�GHWHUPLQH�IRU�HDFK�W\SH�RI�DFWLYLW\�ZKDW�WKH
PLQLPXP�GDWD�UHTXLUHPHQWV�DUH�

$�� &RVW��WR�WKH�H[WHQW�SRVVLEOH��

'HVFULEH�EULHIO\�KRZ�FRVWV�DUH�GHWHUPLQHG�

1RWH��,QGLFDWHG�EDVHOLQH�FRVWV�DQG�&2��DEDWHPHQW�FRVWV�DUH�GUDIW�YDOXHV�

��������

$�����%DVHOLQH�SURMHFW

,WHP WRWDO

,QYHVWPHQW�&RVW�RI�WKH�SURMHFW�LQ�86'����\HDUV

0DLQWHQDQFH�FRVW�LQ�86'����\HDUV

7RWDO�2SHUDWLRQ�FRVW�2	0�86'����\HDUV

7RWDO��FRVW�LQ�86'����\HDUV

'HVFULEH�EULHIO\�KRZ�FRVWV�DUH�GHWHUPLQHG�

• %DVHOLQH�FRVW�������
• 

• 

• 

$�����-,�SURMHFW

,WHP WRWDO

6WDUW�,QYHVWPHQW�&RVW�RI�WKH�SURMHFW�LQ�86'

0DLQWHQDQFH�FRVW�LQ�86'��\HDU

2SHUDWLRQ�FRVW�LQ�86'��\HDU

7RWDO��FRVW�LQ�86'����\HDUV

$,-�FRPSRQHQW�LQ�86'����\HDUV

&2��DYRLGHG��VHH�VHFWLRQ�(��LQ�WRQV�D

86'�SHU�DYRLGHG�WRQ�RI�&2��HTXLYDOHQW
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'HVFULEH�EULHIO\�KRZ�FRVWV�DUH�GHWHUPLQHG�

• 3URMHFW�FRVW�
• ������
• 

• 

• 

$���$GGLWLRQDOLW\�DVVHVVPHQW

������������

$���2WKHU�EDUULHUV

&DSLWDO�FRVWV���������������

3HUIRUPDQFH�ULVNV������������������

(QYLURQPHQWDO�ULVNV������������������

&RQVWUXFWLRQ�ULVNV���««

)XHO�VXSSO\�VHFXULW\��������������������

2SHUDWLRQDO�LVVXHV�����������������

3RZHU�VDOHV�ULVNV����������������������

$�� 0XWXDOO\�DJUHHG�DVVHVVPHQW�SURFHGXUHV�

WR�E\�ILOOHG�RXW�GXULQJ�WKH�IHDVLELOLW\�VWXG\��TXDOLILFDWLRQ�SKDVH�

% *RYHUQPHQWDO�DFFHSWDQFH��DSSURYDO�RU�HQGRUVHPHQW

WR�E\�ILOOHG�RXW�GXULQJ�WKH�IHDVLELOLW\�VWXG\��TXDOLILFDWLRQ�SKDVH�

& &RPSDWLELOLW\�ZLWK�DQG�VXSSRUWLYHQHVV�RI�QDWLRQDO�HFRQRPLF�GHYHORSPHQW�DQG�VRFLR�
HFRQRPLF�DQG�HQYLURQPHQW�SULRULWLHV�DQG�VWUDWHJLHV

'HVFULEH��WR�WKH�H[WHQW�SRVVLEOH��KRZ�WKH�DFWLYLW\�LV�FRPSDWLEOH�ZLWK�DQG�VXSSRUWLYH�RI�QDWLRQDO
HFRQRPLF�GHYHORSPHQW�DQG�VRFLR�HFRQRPLF�DQG�HQYLURQPHQW�SULRULWLHV�DQG�VWUDWHJLHV

..........

' %HQHILWV�GHULYHG�IURP�WKH�DFWLYLWLHV�LPSOHPHQWHG�MRLQWO\�SURMHFW
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:KHQHYHU�SRVVLEOH��TXDQWLWDWLYH�LQIRUPDWLRQ�VKRXOG�EH�SURYLGHG��)DLOLQJ�WKDW��D�TXDOLWDWLYH
GHVFULSWLRQ�VKRXOG�EH�JLYHQ��,I�TXDQWLWDWLYH�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH��LW�FRXOG�EH�VXEPLWWHG
XVLQJ�WKH�XSGDWH�V����,I�WKH�DPRXQW�RI�TXDQWLWDWLYH�LQIRUPDWLRQ�LV�WRR�ODUJH��WKH�VRXUFH�FRXOG�EH
LQGLFDWHG��

,WHP 3OHDVH�ILOO�LQ

'HVFULEH�HQYLURQPHQWDO�EHQHILWV
LQ�GHWDLO�

'R�TXDQWLWDWLYH�GDWD�H[LVW�IRU
HYDOXDWLRQ�RI�HQYLURQPHQWDO
EHQHILWV"

'HVFULEH�VRFLDO�FXOWXUDO�EHQHILWV
LQ�GHWDLO�

'R�TXDQWLWDWLYH�GDWD�H[LVW�IRU
HYDOXDWLRQ�RI�VRFLDO�EHQHILWV"

'HVFULEH�HFRQRPLF�EHQHILWV�LQ
GHWDLO�

'R�TXDQWLWDWLYH�GDWD�H[LVW�IRU
HYDOXDWLRQ�RI�HFRQRPLF�EHQHILWV"

1) UCPTE= European Union pour la co-ordination de la production et du transport de l’éléctricité;

6XPPDU\�WDEOH�'���3URMHFWHG�UHGXFWLRQV�LQ�IRVVLO�IXHO�FRQVXPSWLRQ�DQG�DLU�SROOXWDQW�HPLVVLRQV

�)XHO
FRQVXPSWLRQ

0:K�D

12[

W�D

62�

W�D

92&

W�D

&2

W�D

'XVW

W�D

$��%DVHOLQH

%��3URMHFW

&��7RWDO�HIIHFW��%�$�

( &DOFXODWLRQ�RI�WKH�FRQWULEXWLRQ�RI�DFWLYLWLHV�LPSOHPHQWHG�MRLQWO\�SURMHFWV�WKDW�EULQJ�DERXW
UHDO��PHDVXUDEOH�DQG�ORQJ�WHUP�HQYLURQPHQWDO�EHQHILWV�UHODWHG�WR�WKH�PLWLJDWLRQ�RI�FOLPDWH
FKDQJH�WKDW�ZRXOG�QRW�KDYH�RFFXUUHG�LQ�WKH�DEVHQFH�RI�VXFK�DFWLYLWLHV

(�� (VWLPDWHG�HPLVVLRQV�ZLWKRXW�WKH�DFWLYLW\��SURMHFW�EDVHOLQH��

������������

(�� (VWLPDWHG�HPLVVLRQV�ZLWK�WKH�DFWLYLW\�

�����������

6XPPDU\�WDEOH�(���3URMHFWHG�HPLVVLRQ�UHGXFWLRQV�E\�WKH�JHRWKHUPDO�HQHUJ\�XVLQJ�SURMHFW
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*+* <HDU��������� <HDU��������� <HDUV����������������� <HDU����������

$��3URMHFW�EDVHOLQH�VFHQDULR &2�

&+�

1�2

RWKHU

%��3URMHFW�DFWLYLW\�VFHQDULR &2�

&+�

1�2

RWKHU

&��(IIHFW��%�$� &2�

&+�

1�2

RWKHU

'��&XPXODWLYH�HIIHFW &2�

&+�

1�2

RWKHU

6XPPDU\�WDEOH��$FWXDO�HPLVVLRQ�UHGXFWLRQV

) %HDULQJ�LQ�PLQG�WKDW�WKH�ILQDQFLQJ�RI�DFWLYLWLHV�LPSOHPHQWHG�MRLQWO\�VKDOO�EH�DGGLWLRQDO�WR
ILQDQFLDO�REOLJDWLRQV�RI�3DUWLHV�LQFOXGHG�LQ�$QQH[�,,�WR�WKH�&RQYHQWLRQ�ZLWKLQ�WKH�IUDPHZRUN
RI�WKH�ILQDQFLDO�PHFKDQLVP�DV�ZHOO�DV�WR�FXUUHQW�RIILFLDO�GHYHORSPHQW�DVVLVWDQFH�IORZV��SOHDVH
LQGLFDWH�

���������������

&RQWULEXWLRQ�WR�FDSDFLW\�EXLOGLQJ��WUDQVIHU�RI�HQYLURQPHQWDOO\�VRXQG�WHFKQRORJLHV�DQG
NQRZ�KRZ�WR�RWKHU�3DUWLHV��SDUWLFXODUO\�GHYHORSLQJ�FRXQWU\�3DUWLHV��WR�HQDEOH�WKHP�WR
LPSOHPHQW�WKH�SURYLVLRQV�RI�WKH�&RQYHQWLRQ��,Q�WKLV�SURFHVV��WKH�GHYHORSHG�FRXQWU\�3DUWLHV
VKDOO�VXSSRUW�WKH�GHYHORSPHQW�DQG�HQKDQFHPHQW�RI�HQGRJHQRXV�FDSDFLWLHV�DQG�WHFKQRORJLHV
RI�GHYHORSLQJ�FRXQWU\�3DUWLHV�

+ $GGLWLRQDO�FRPPHQWV��LI�DQ\��LQFOXGLQJ�DQ\�SUDFWLFDO�H[SHULHQFH�JDLQHG�RU�WHFKQLFDO
GLIILFXOWLHV��HIIHFWV��LPSDFWV�RU�RWKHU�REVWDFOHV�HQFRXQWHUHG�
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$�3�3�(�1�'�,�;�������

81�)&&&��$UWLFOH���

7R�DFKLHYH� WKH� REMHFWLYH�RI� WKH�&RQYHQWLRQ�DQG� WR� LPSOHPHQW� LWV� SURYLVLRQV� WKH� 3DUWLHV� DUH
JXLGHG�E\�IROORZLQJ�ILYH�SULQFLSOHV��$UWLFOH����
• 7KH� 3DUWLHV� VKRXOG� SURWHFW� WKH� FOLPDWH� V\VWHP� RQ� WKH� EDVLV� RI� HTXLW\� DQG� LQ� DFFRUGDQFH

ZLWK�WKHLU�FRPPRQ�EXW�GLIIHUHQWLDWHG�UHVSRQVLELOLWLHV�DQG�UHVSHFWLYH�FDSDELOLWLHV�
• 7KH� VSHFLILF� QHHGV� DQG� VSHFLDO� FLUFXPVWDQFHV� RI� GHYHORSLQJ� FRXQWU\� 3DUWLHV� VKRXOG� EH

JLYHQ�IXOO�FRQVLGHUDWLRQ�
• 7KH� 3DUWLHV� VKRXOG� WDNH� SUHFDXWLRQDU\�PHDVXUHV� WR� DQWLFLSDWH�� SUHYHQW� RU� PLQLPLVH� WKH

FDXVHV�RI�FOLPDWH�FKDQJH�DQG�PLWLJDWH�LWV�DGYHUVH�HIIHFWV�
• 7KH�3DUWLHV�KDYH� D� ULJKW� WR�� DQG� VKRXOG�� SURPRWH� VXVWDLQDEOH� GHYHORSPHQW�� 3ROLFLHV� DQG

PHDVXUHV�WR�SURWHFW�FOLPDWH�V\VWHP�DJDLQVW�KXPDQ�LQGXFHG�FKDQJH�VKRXOG�EH�DSSURSULDWH
IRU� WKH� VSHFLILF� FRQGLWLRQV� RI� HDFK� 3DUW\� DQG� VKRXOG� EH� LQWHJUDWHG� ZLWK� QDWLRQDO
GHYHORSPHQW�SURJUDPPHV�

• 7KH�3DUWLHV� VKRXOG� FR�RSHUDWH� WR� SURPRWH� D� VXSSRUWLYH� DQG� RSHQ� HFRQRPLF� V\VWHP� WKDW
ZRXOG�OHDG�WR�VXVWDLQDEOH�HFRQRPLF�JURZWK�DQG�GHYHORSPHQW�

([FHUSWV�IURP�)&&&�&3������/���$GG�������'HFHPEHU�������VXEMHFW�WR�WHFKQLFDO�UHYLVLRQ�

UHJDUGLQJ�MRLQW�LPSOHPHQWDWLRQ��WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�DQG�HPLVVLRQV�WUDGLQJ

$UWLFOH����-RLQW�,PSOHPHQWDWLRQ�
�� )RU� WKH� SXUSRVH� RI� PHHWLQJ� LWV� FRPPLWPHQWV� XQGHU� $UWLFOH� ��� DQ\� 3DUW\� LQFOXGHG� LQ

$QQH[�,�PD\�WUDQVIHU�WR��RU�DFTXLUH�IURP��DQ\�RWKHU�VXFK�3DUW\�HPLVVLRQ�UHGXFWLRQ�XQLWV
UHVXOWLQJ� IURP� SURMHFWV� DLPHG� DW� UHGXFLQJ� DQWKURSRJHQLF� HPLVVLRQV� E\� VRXUFHV� RU
HQKDQFLQJ� DQWKURSRJHQLF� UHPRYDOV� E\� VLQNV� RI� JUHHQKRXVH� JDVHV� LQ� DQ\� VHFWRU� RI� WKH
HFRQRP\��SURYLGHG�WKDW�
�D� $Q\�VXFK�SURMHFW�KDV�WKH�DSSURYDO�RI�WKH�3DUWLHV�LQYROYHG�
�E� $Q\�VXFK�SURMHFW�SURYLGHV�D�UHGXFWLRQ�LQ�HPLVVLRQV�E\�VRXUFHV��RU�DQ�HQKDQFHPHQW

RI�UHPRYDOV�E\�VLQNV��WKDW�LV�DGGLWLRQDO�WR�DQ\�WKDW�ZRXOG�RWKHUZLVH�RFFXU�
�F� ,W�GRHV�QRW�DFTXLUH�DQ\�HPLVVLRQ�UHGXFWLRQ�XQLWV� LI� LW� LV�QRW� LQ� FRPSOLDQFH�ZLWK� LWV

REOLJDWLRQV�XQGHU�$UWLFOHV���DQG����DQG
�G�� 7KH� DFTXLVLWLRQ� RI� HPLVVLRQ� UHGXFWLRQ� XQLWV� VKDOO� EH� VXSSOHPHQWDO� WR� GRPHVWLF

DFWLRQV�IRU�WKH�SXUSRVHV�RI�PHHWLQJ�FRPPLWPHQWV�XQGHU�$UWLFOH���

�� 7KH�&RQIHUHQFH�RI�WKH�3DUWLHV�VHUYLQJ�DV�WKH�PHHWLQJ�RI�WKH�3DUWLHV�WR�WKLV�3URWRFRO�PD\�
DW�LWV�ILUVW�VHVVLRQ�RU�DV�VRRQ�DV�SUDFWLFDEOH�WKHUHDIWHU��IXUWKHU�HODERUDWH�JXLGHOLQHV�IRU�WKH
LPSOHPHQWDWLRQ�RI�WKLV�$UWLFOH��LQFOXGLQJ�IRU�YHULILFDWLRQ�DQG�UHSRUWLQJ�

�� $� 3DUW\� LQFOXGHG� LQ� $QQH[� ,� PD\� DXWKRULVH� OHJDO� HQWLWLHV� WR� SDUWLFLSDWH�� XQGHU� LWV
UHVSRQVLELOLW\�� LQ� DFWLRQV� OHDGLQJ� WR� WKH� JHQHUDWLRQ�� WUDQVIHU� RU� DFTXLVLWLRQ� XQGHU� WKLV
$UWLFOH�RI�HPLVVLRQ�UHGXFWLRQ�XQLWV�

�� ,I� D� TXHVWLRQ� RI� LPSOHPHQWDWLRQ� E\� D� 3DUW\� LQFOXGHG� LQ� $QQH[� ,� RI� WKH� UHTXLUHPHQWV
UHIHUUHG�WR�LQ�WKLV�SDUDJUDSK�LV� LGHQWLILHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�SURYLVLRQV�RI
$UWLFOH����WUDQVIHUV�DQG�DFTXLVLWLRQV�RI�HPLVVLRQ�UHGXFWLRQ�XQLWV�PD\�FRQWLQXH�WR�EH�PDGH
DIWHU�WKH�TXHVWLRQ�KDV�EHHQ�LGHQWLILHG��SURYLGHG�WKDW�DQ\�VXFK�XQLWV�PD\�QRW�EH�XVHG�E\�D
3DUW\�WR�PHHW�LWV�FRPPLWPHQWV�XQGHU�$UWLFOH���XQWLO�DQ\�LVVXH�RI�FRPSOLDQFH�LV�UHVROYHG�
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$UWLFOH�����&OHDQ�'HYHORSPHQW�0HFKDQLVP�
�� $�FOHDQ�GHYHORSPHQW�PHFKDQLVP�LV�KHUHE\�GHILQHG�

�� 7KH�SXUSRVH�RI�WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�VKDOO�EH�WR�DVVLVW�3DUWLHV�QRW�LQFOXGHG
LQ� $QQH[� ,� LQ� DFKLHYLQJ� VXVWDLQDEOH� GHYHORSPHQW� DQG� LQ� FRQWULEXWLQJ� WR� WKH� XOWLPDWH
REMHFWLYH� RI� WKH� &RQYHQWLRQ�� DQG� WR� DVVLVW� 3DUWLHV� LQFOXGHG� LQ� $QQH[� ,� LQ� DFKLHYLQJ
FRPSOLDQFH�ZLWK�WKHLU�TXDQWLILHG�HPLVVLRQ�OLPLWDWLRQ�DQG�UHGXFWLRQ�FRPPLWPHQWV�XQGHU
$UWLFOH���

�� 8QGHU�WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�
�D� 3DUWLHV� QRW� LQFOXGHG� LQ� $QQH[� ,� ZLOO� EHQHILW� IURP� SURMHFW� DFWLYLWLHV� UHVXOWLQJ� LQ

FHUWLILHG�HPLVVLRQ�UHGXFWLRQV��DQG
�E� 3DUWLHV�LQFOXGHG�LQ�$QQH[�,�PD\�XVH�WKH�FHUWLILHG�HPLVVLRQ�UHGXFWLRQV�DFFUXLQJ�IURP

VXFK� SURMHFW� DFWLYLWLHV� WR� FRQWULEXWH� WR� FRPSOLDQFH� ZLWK� SDUW� RI� WKHLU� TXDQWLILHG
HPLVVLRQ�OLPLWDWLRQ�DQG�UHGXFWLRQ�FRPPLWPHQWV�XQGHU�$UWLFOH����DV�GHWHUPLQHG�E\
WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�VHUYLQJ�DV�WKH�PHHWLQJ�RI�WKH�3DUWLHV�WR�WKLV�3URWRFRO�

�� 7KH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�VKDOO�EH�VXEMHFW�WR�WKH�DXWKRULW\�DQG�JXLGDQFH�RI�WKH
&RQIHUHQFH�RI� WKH�3DUWLHV� VHUYLQJ�DV� WKH�PHHWLQJ�RI� WKH�3DUWLHV� WR� WKLV�3URWRFRO� DQG�EH
VXSHUYLVHG�E\�DQ�H[HFXWLYH�ERDUG�RI�WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�

�� (PLVVLRQ�UHGXFWLRQV�UHVXOWLQJ�IURP�HDFK�SURMHFW�DFWLYLW\�VKDOO�EH�FHUWLILHG�E\�RSHUDWLRQDO
HQWLWLHV�WR�EH�GHVLJQDWHG�E\�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�VHUYLQJ�DV�WKH�PHHWLQJ�RI� WKH
3DUWLHV�WR�WKLV�3URWRFRO��RQ�WKH�EDVLV�RI�
�D� 9ROXQWDU\�SDUWLFLSDWLRQ�DSSURYHG�E\�HDFK�3DUW\�LQYROYHG�
�E� 5HDO��PHDVXUDEOH��DQG�ORQJ�WHUP�EHQHILWV�UHODWHG�WR�WKH�PLWLJDWLRQ�RI�FOLPDWH�FKDQJH�

DQG
�F� 5HGXFWLRQV�LQ�HPLVVLRQV�WKDW�DUH�DGGLWLRQDO�WR�DQ\�WKDW�ZRXOG�RFFXU�LQ�WKH�DEVHQFH

RI�WKH�FHUWLILHG�SURMHFW�DFWLYLW\�

�� 7KH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�VKDOO�DVVLVW� LQ�DUUDQJLQJ�IXQGLQJ�RI�FHUWLILHG�SURMHFW
DFWLYLWLHV�DV�QHFHVVDU\�

�� 7KH�&RQIHUHQFH�RI�WKH�3DUWLHV�VHUYLQJ�DV�WKH�PHHWLQJ�RI�WKH�3DUWLHV�WR�WKLV�3URWRFRO�VKDOO�
DW� LWV� ILUVW� VHVVLRQ�� HODERUDWH�PRGDOLWLHV� DQG� SURFHGXUHV�ZLWK� WKH� REMHFWLYH� RI� HQVXULQJ
WUDQVSDUHQF\�� HIILFLHQF\� DQG� DFFRXQWDELOLW\� WKURXJK� LQGHSHQGHQW� DXGLWLQJ� DQG
YHULILFDWLRQ�RI�SURMHFW�DFWLYLWLHV�

�� 7KH�&RQIHUHQFH�RI�WKH�3DUWLHV�VHUYLQJ�DV�WKH�PHHWLQJ�RI�WKH�3DUWLHV�WR�WKLV�3URWRFRO�VKDOO
HQVXUH� WKDW� D� VKDUH� RI� WKH� SURFHHGV� IURP� FHUWLILHG� SURMHFW� DFWLYLWLHV� LV� XVHG� WR� FRYHU
DGPLQLVWUDWLYH� H[SHQVHV� DV� ZHOO� DV� WR� DVVLVW� GHYHORSLQJ� FRXQWU\� 3DUWLHV� WKDW� DUH
SDUWLFXODUO\� YXOQHUDEOH� WR� WKH� DGYHUVH� HIIHFWV� RI� FOLPDWH� FKDQJH� WR� PHHW� WKH� FRVWV� RI
DGDSWDWLRQ�

�� 3DUWLFLSDWLRQ�XQGHU�WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP��LQFOXGLQJ�LQ�DFWLYLWLHV�PHQWLRQHG
LQ�SDUDJUDSK� ��D�� DERYH� DQG� DFTXLVLWLRQ� RI� FHUWLILHG� HPLVVLRQ� UHGXFWLRQV��PD\� LQYROYH
SULYDWH� DQG�RU� SXEOLF� HQWLWLHV�� DQG� LV� WR� EH� VXEMHFW� WR� ZKDWHYHU� JXLGDQFH� PD\� EH
SURYLGHG�E\�WKH�H[HFXWLYH�ERDUG�RI�WKH�FOHDQ�GHYHORSPHQW�PHFKDQLVP�

��� &HUWLILHG�HPLVVLRQ�UHGXFWLRQV�REWDLQHG�GXULQJ� WKH�SHULRG� IURP� WKH�\HDU������XS� WR� WKH
EHJLQQLQJ�RI�WKH�ILUVW�FRPPLWPHQW�SHULRG�FDQ�EH�XVHG�WR�DVVLVW�LQ�DFKLHYLQJ�FRPSOLDQFH
LQ�WKH�ILUVW�FRPPLWPHQW�SHULRG�

$UWLFOH�����(PLVVLRQ�7UDGLQJ�
7KH� &RQIHUHQFH� RI� WKH� 3DUWLHV� VKDOO� GHILQH� WKH� UHOHYDQW� SULQFLSOHV�� PRGDOLWLHV�� UXOHV� DQG
JXLGHOLQHV�� LQ�SDUWLFXODU� IRU�YHULILFDWLRQ�� UHSRUWLQJ�DQG�DFFRXQWDELOLW\� IRU�HPLVVLRQV� WUDGLQJ�
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7KH� 3DUWLHV� LQFOXGHG� LQ�$QQH[� %�PD\� SDUWLFLSDWH� LQ� HPLVVLRQV� WUDGLQJ� IRU� WKH� SXUSRVHV� RI
IXOILOOLQJ� WKHLU� FRPPLWPHQWV� XQGHU� $UWLFOH� �� RI� WKLV� 3URWRFRO�� $Q\� VXFK� WUDGLQJ� VKDOO� EH
VXSSOHPHQWDO�WR�GRPHVWLF�DFWLRQV� IRU� WKH�SXUSRVH�RI�PHHWLQJ�TXDQWLILHG�HPLVVLRQ� OLPLWDWLRQ
DQG�UHGXFWLRQ�FRPPLWPHQWV�XQGHU�WKDW�$UWLFOH�

'HFLVLRQV�RQ�$,-��&23���'HFLVLRQ���FS��

&23��� UHDFKHG� D� GHFLVLRQ� RQ� ´DFWLYLWLHV� LPSOHPHQWHG� MRLQWO\� XQGHU� WKH� SLORW� SKDVHµ
�)&&&�&3��������$GG����GHFLVLRQ���&3�����7KH�&RQIHUHQFH�GHFLGHG�WKDW�D� IUDPHZRUN� IRU
UHSRUWLQJ� RQ� $,-� XQGHU� WKH� SLORW� SKDVH� VKRXOG� EH� HVWDEOLVKHG� E\� WKH� 6XEVLGLDU\� %RG\� IRU
6FLHQWLILF� DQG�7HFKQRORJLFDO�$GYLFH� �6%67$��� LQ� FRRUGLQDWLRQ�ZLWK� WKH� 6XEVLGLDU\�%RG\� IRU
,PSOHPHQWDWLRQ��6%,��

7KLV� IUDPHZRUN� VKRXOG� UHSRUW� LQ� D� WUDQVSDUHQW�� ZHOO�GHILQHG� DQG� FUHGLEOH� IDVKLRQ� RQ� WKH
SRVVLEOH�JOREDO�EHQHILWV�DQG�WKH�QDWLRQDO�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�LPSDFWV�DV�ZHOO
DV�DQ\�SUDFWLFDO�H[SHULHQFH�JDLQHG�RU�WHFKQLFDO�GLIILFXOWLHV�HQFRXQWHUHG��,W�VSHFLILHV�WKDW�QRQ�
$QQH[�,�3DUWLHV�FDQ�SDUWLFLSDWH�LQ�VXFK�DFWLYLWLHV�ZKHQ�WKH\�VR�UHTXHVW�

7KH�&23���GHFLVLRQ�RQ�$,-�XQGHU�WKH�SLORW�SKDVH�VSHFLILHG�WKDW�
• QRQ�$QQH[�,�FRXQWULHV�KDYH�QR�FRPPLWPHQWV�XQGHU�$UWLFOH�����D��RI�WKH�&RQYHQWLRQ�
• $,-�EHWZHHQ�$QQH[�,�DQG�QRQ�$QQH[�,�FRXQWULHV�ZLOO�QRW�EH�VHHQ�DV�IXOILOPHQW�RI�FXUUHQW

FRPPLWPHQWV� RI� $QQH[� ,� 3DUWLHV� XQGHU� $UWLFOH� ����E�� RI� WKH� &RQYHQWLRQ� EXW� FRXOG
FRQWULEXWH� WR� WKH� DFKLHYHPHQW� RI� WKH� REMHFWLYH� RI� WKH� &RQYHQWLRQ� DQG� WR� IXOILOPHQW� RI
FRPPLWPHQWV�RI�$QQH[�,�3DUWLHV�XQGHU�$UWLFOH�����RI�WKH�&RQYHQWLRQ�

• WKH�ILQDQFLQJ�RI�$,-�VKDOO�EH�DGGLWLRQDO� WR� WKH� ILQDQFLDO�REOLJDWLRQV�RI�GHYHORSHG�FRXQWU\
3DUWLHV�

• $,-�VKRXOG�EH�WUHDWHG�DV�D�VXEVLGLDU\�PHDQV�RI�DFKLHYLQJ�WKH�REMHFWLYH�RI�WKH�&RQYHQWLRQ�
DQG

• $,-�GRHV�QRW�PRGLI\�WKH�FRPPLWPHQWV�RI�HDFK�3DUW\�XQGHU�WKH�&RQYHQWLRQ�

7KH�&23���GHFLVLRQ�DOVR�ODLG�RXW�WKH�IROORZLQJ�FULWHULD�IRU�$,-�SURMHFWV�
• $,-�VKRXOG�EH�FRPSDWLEOH�ZLWK�DQG�VXSSRUWLYH�RI�QDWLRQDO�HQYLURQPHQW�DQG�GHYHORSPHQW

SULRULWLHV�DQG�VWUDWHJLHV�
• $,-�VKRXOG�FRQWULEXWH�WR�FRVW�HIIHFWLYHQHVV��LQ�DFKLHYLQJ�JOREDO�EHQHILWV�
• $,-� FRXOG�EH� FRQGXFWHG� LQ� D� FRPSUHKHQVLYH�PDQQHU� FRYHULQJ�DOO� UHOHYDQW� VRXUFHV�� VLQNV

DQG�UHVHUYRLUV�RI�*+*�
• DOO� $,-� UHTXLUH� SULRU� DFFHSWDQFH�� DSSURYDO� RU� HQGRUVHPHQW� E\� WKH� *RYHUQPHQWV� RI� WKH

3DUWLHV�SDUWLFLSDWLQJ�LQ�WKHVH�DFWLYLWLHV�
• $,-�VKRXOG�JHQHUDWH�UHDO��PHDVXUDEOH�DQG�ORQJ�WHUP�HQYLURQPHQWDO�EHQHILWV�UHODWHG�WR�WKH

PLWLJDWLRQ� RI� FOLPDWH� FKDQJH� WKDW� ZRXOG� QRW� KDYH� RFFXUUHG� LQ� WKH� DEVHQFH� RI� VXFK
DFWLYLWLHV�

7DEOH�$�����'LIIHUHQFHV�EHWZHHQ�DOORZDQFH�WUDGLQJ�DQG�FUHGLW�WUDGLQJ��

,7(0 $//2:$1&(�75$',1* &5(',7�75$',1*
&RPPRGLW\ $OORZDQFHV�SHUPLWV� &UHGLWV�RIIVHWV�
3URSHUW\�ULJKW 8VH�RI�DWPRVSKHUH�EXGJHW� 2QO\�FUHGLWV
&RPSOLDQFH %DVHG�RQ�HPLVVLRQ�LQYHQWRULHV %DVHG�RQ�SURMHFW�PRQLWRULQJ
,QVWLWXWLRQV ,QWHUQDWLRQDO�PDUNHW $G�KRF�WUDGHV�DSSURYHG�E\

JRYHUQPHQWV
5HIHUHQFH 1DWLRQDO�FDS 3URMHFW�EDVHOLQH
(PLVVLRQ
PRQLWRULQJ

1DWLRQDO�LQYHQWRULHV 3URMHFW�HPLVVLRQV

,QFHQWLYH�IRU
VHOOHU�KRVW

5HYHQXHV�WR�QDWLRQDO
EXGJHW�HQYLURQPHQWDO�IXQG�

5HYHQXHV�WR�SURMHFW
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,QFHQWLYH�IRU
EX\HU�LQYHVWRU

/RZHU�DEDWHPHQW�FRVWV /RZHU�DEDWHPHQW�FRVW

,PSOHPHQWDWLRQ�RI
UHGXFWLRQV

3ROLF\�LQVWUXPHQWV 'LUHFW�WHFKQRORJ\�LQYHVWPHQW

7UDQVDFWLRQ�FRVWV /RZ 3RVVLEO\�KLJK
1DWLRQDO
LPSOHPHQWDWLRQ
FRVW

3RVVLEO\�KLJK /RZ

5HGXFWLRQ
SRWHQWLDO

/DUJH /LPLWHG

7LPH�KRUL]RQ $IWHU����� $ERXW�����
'HYHORSPHQW ,QWHUQDWLRQDO�PDUNHW�FRQVWUXFWLRQ

DV�D�ZKROH
*UDGXDO�HYROXWLRQ�RI�PDUNHW

6RXUFH��$�1DWLRQDO�6WUDWHJ\�IRU�-,�LQ�WKH�&]HFK�5HSXEOLF��3UDJXH��%DVH�O��=ROOLNRQ��=XULFK��1RYHPEHU
����
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$�3�3�(�1�'�,�;���

,Q� WKLV� DSSHQGL[� DOO� LQSXW� GDWD�� DSSOLHG� DVVXPSWLRQV� DQG� DGRSWHG� VHQVLWLYLW\� DQDO\VLV� DUH
UHYLHZHG��$QDO\VHV�LQ�WKLV�SDUW�HQDEOH�XV�WR�WDNH�LQ�PRUH�GHWDLOV�DSSURDFKHV�XVHG�DW�VFHQDULR
PRGHOOLQJ� � DQG� VHQVLWLYLW\� DQDO\VHV� QHHGHG� IRU� EDVHOLQH� VFHQDULR� VHOHFWLRQ�� $OO� WKHVH� GDWD
VHUYH� DV� DQ� LQSXW� IRU� DGGLWLRQDO� DQDO\VLV� RI� HPLVVLRQ� FUHGLW� DQG�RU� DOORZDQFH� WUDGLQJ
SRVVLELOLW\�LQ�65�

0HWKRGRORJ\�$QG�,QSXW�'DWD

0HWKRGRORJ\�$QG�6HFWRUDO�6SOLW�2I�(QHUJ\�)ORZVKHHW

(QHUJ\�UHODWHG�HPLVVLRQV�(0�RI�&2��DUH�GHWHUPLQHG�E\� IXHO�FRQVXPSWLRQ�)&�DQG�HPLVVLRQ
IDFWRU�()&2�

��

(0�>W�&2��\HDU@� ��)&�>7-�\HDU@�[��()&2��>W�&2��7-@

)XHO�FRQVXPSWLRQ�)&�LV�UHODWHG�WR�WKH�HQHUJ\�GHPDQG��UHTXLUHG�IXHO�PL[�� WHFKQRORJLFDO�DQG
HFRQRPLFDO� HQYLURQPHQW�� *HQHUDOO\�� WKH� FRQVXPSWLRQ� RI� LQGLYLGXDO� IXHO� W\SH� FDQ� EH
H[SUHVVHG�DV�WKH�IXQFWLRQ�RI�IROORZLQJ�YDULDEOHV��LQWHUDFWLQJ�WR�HDFK�RWKHU��

)& ��ƒ��'(0$1'��IXHO�PL[��WHFKQRORJ\�XVHG��HIILFLHQF\��FRVWV��SULFH�UHJXODWLRQ��

6HYHUDO� W\SHV� RI� PRGHOV� DUH� DYDLODEOH� WR� VROYH� WKH� SUREOHP�� VXFK� DV� 0$5.$/�
(13(3�%$/$1&(�� 0('(�� HWF�� 2Q� WKH� EDVH� RI� SUHYLRXV� DFWLYLWLHV� DQG� H[SHULHQFHV� �&R�
RSHUDWLRQ� LQ�SUHSDULQJ�&RXQWU\�6WXG\�6ORYDNLD� ������7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ
RQ�&OLPDWH�&KDQJH�������HWF��� WKH�%$/$1&(�PRGXOH�RI�(13(3�VRIWZDUH�SDFNDJH�KDV�EHHQ
XVHG�
0RGXOHV�RI�%$/$1&(�SDFNDJH�HQDEOH�XV�WR�VLPXODWH�HQHUJ\�EDODQFH�LQ�VHOHFWHG�SHULRG������$
IROORZLQJ�LQSXW�GDWD�DUH�QHHGIXO�IRU�WKLV�PRGXOH�DSSOLFDWLRQ�

�� )ORZVKHHW�RI�HQHUJ\�VHFWRU�LQ�WRWDO
�� (QHUJ\�EDODQFH�IRU�ILUVW�\HDU�RI�VWXG\��VHOHFWHG�RQH���
�� $QQXDO�JURZWK�UDWH�RI�LQGLYLGXDO�HQHUJ\�GHPDQG�VWUHDPV�IRU�VHOHFWHG�VWXG\�SHULRG�
�� )XHO�	�HQHUJ\�SULFHV�DQG�WKHLU�HVFDODWLRQ�
�� ,QYHVWPHQW�FRVWV�RI�QHZ�DUUDQJHPHQWV�
�� 7HFKQLFDO� GDWD� RI� LQGLYLGXDO� HQHUJ\� QRGHV� �HIILFLHQF\� RU� KHDW� UDWHV�� FDSDFLWLHV� DQG

H[SDQVLRQ�SODQ�RI� HQHUJ\� FRQYHUVLRQ�XQLWV�� WLPH� RI� UHWLUHPHQW�� IXHO�PL[� DW� WHFKQRORJLFDO
XVHV��HWF���

 
$V�D�ILUVW�\HDU�RI�VWXG\�KDV�EHHQ�VHOHFWHG�WKH�\HDU�������)XHO�FRQVXPSWLRQ�IRU�WKLV�\HDU�ZDV
JLYHQ�E\�(QHUJ\�VWDWLVWLFV�RI�6ORYDNLD��IRU�WKH�\HDU��������2Q�WKH�EDVH�RI�GHPDQG�RI�M�WK�HQHUJ\
VWUHDP�LQ��L�WK�\HDU��WKH�HQHUJ\�GHPDQG�IRU�QH[W�\HDU�LV�JLYHQ�DV�

'(0$1'M�L�� �$*5M�L���[�'(0$1'M�L

ZKHUH�DQ�DQQXDO�JURZWK�UDWH�$*5�FDQ�EH�H[SUHVVHG�DV�IROORZV�

$*5��� �
�'(0$1'

�������'(0$1'

7KLV�DQQXDO�JURZWK�UDWH�UHSUHVHQWV�RQH�RI�WKH�PRVW�LPSRUWDQW� LQSXW�GDWD�IRU�WKH�%$/$1&(
PRGXOH��DQG�XVXDOO\�FDQ�EH�REWDLQHG�IURP�WKH�DFWLYLW\�GDWD�RI�SDUWLFXODU�VHFWRU�
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7KH� UHODWLRQVKLS�EHWZHHQ� WKH� VHFWRUDO� DFWLYLW\� DQG�DSSURSULDWH� ILQDO� HQHUJ\�GHPDQG� FDQ�EH
H[SUHVVHG�E\�XVH�RI�HODVWLFLW\�IDFWRU���

H� ���������'HPDQG�'HPDQG������������������
 ����������DFWLYLW\�DFWLYLW\

7KH�HODVWLFLW\� IDFWRU� LV� LQIOXHQFHG�E\� VHFWRUDO�HQHUJ\� LQWHQVLW\��E\� WKH�VZLWFK�RI� ILQDO� HQHUJ\
GHPDQG� PL[� � DQG� E\� VHFWRUDO� UHVWUXFWXULQJ�� 8VXDOO\�� LQ� FRXQWULHV� ZLWK� VWDEOH� HFRQRPLF
GHYHORSPHQW�� WKLV� IDFWRU� FDQ� EH� IL[HG� XVLQJ� KLVWRULFDO� GDWD��� ,Q� FRQWUDVW� ZLWK� WKLV�
GHWHUPLQDWLRQ�RI� �HODVWLFLW\�IDFWRU� LQ�FRXQWULHV�ZLWK�HFRQRP\�LQ�WUDQVLWLRQ�LV�FRQQHFWHG�ZLWK
WKH� SUREOHPV� WKDW� ZH� KDYH� DOUHDG\� GLVFXVVHG� LQ� &KDSWHU� �� DQG� ��� &RQVLGHULQJ� WKH� DFWXDO
VLWXDWLRQ� LQ� WKH� 6ORYDN� 5HSXEOLF�� HQHUJ\� IORZVKHHW� KDV� EHHQ� GLVDJJUHJDWHG� LQWR� IROORZHG
VHFWRUV�SDUWLFLSDWLQJ�LQ�HQHUJ\�FRQYHUVLRQ�SURFHVV��

,� (OHFWULFLW\�VXSSO\�V\VWHP
,,� 'LVWULFW�KHDWLQJ�VXSSO\

• UHJLRQDO�HQHUJ\�XWLOLWLHV�66(=�DQG�=6(
• ORFDO��KHDWLQJ�SODQWV

,,,� ,QGXVWU\
• GLUHFW�XVH�RI�IXHOV�LQ�WHFKQRORJLHV
• IXHO�XVH�LQ�LQGXVWULDO

,9� 6HUYLFHV�	�FRPPHUFLDO�VHFWRU
9� 5HVLGHQWLDO�VHFWRU
9,� 7UDQVSRUWDWLRQ�VHFWRU

,Q�IUDPHZRUN�RI��QDWLRQDO�DQG�LQWHUQDWLRQDO�HQHUJ\�VWDWLVWLFV�IRU�UHVLGHQWLDO�VHFWRU�LV�LQFOXGHG
WKH�IXHO�FRQVXPSWLRQ�IRU�WKH�ORFDO�GLVWULFW�KHDW�VXSSO\�IDFLOLWLHV��7KH�WKHUPDO�FDSDFLW\�RI�WKHVH
VRXUFHV� LV�KLJKHU� WKDQ���0:W�DQG�ZLOO�EH� LQIOXHQFHG�E\� WKH�QHZ�HQYLURQPHQWDO� OHJLVODWLRQ�
7KH�VDPH�VLWXDWLRQ�LV�LQ�FDVH�RI��FRPPHUFLDO�	�VHUYLFHV��,Q�RXU�IORZVKHHW��WKHVH�VHFWRUV�ZHUH
WUHDWHG� VHSDUDWHO\�� XVLQJ� WKH� GHWDLOHG� GDWD� EDVH� RI� LQGLYLGXDO� ERLOHUV� ZLWK� DOO� QHHGHG
SDUDPHWHUV�� 7UDQVSRUWDWLRQ� VHFWRU� UHSUHVHQWV� WKH� XVH� RI� IXHO� LQ� URDG�� UDLO�� ZDWHU� DQG� DLU
WUDQVSRUW�

(QHUJ\�GHPDQG�LQ�LQGXVWU\�FRQVLVWV�RI�

,� 'LUHFW�IXHO�XVH�DW�VWHHO�SURGXFWLRQ
,,� 'LUHFW�IXHO�XVH�LQ�RWKHU�LQGXVWULDO�WHFKQRORJLHV��IHHGVWRFN��SURFHVV�KHDWLQJ��HWF��
,,,� (OHFWULFLW\�DQG�KHDW��KRW�ZDWHU�	�VWHDP��DW�VWHHO�SURGXFWLRQ
,9� (OHFWULFLW\�DQG�KHDW��KRW�ZDWHU�	�VWHDP��LQ�RWKHU�LQGXVWU\

'HPDQGV�RQ�HOHFWULFLW\�DUH�VSOLW�LQWR�IROORZLQJ�VHFWRUV�

,� ��0HWDOOXUJ\�VWHHO�SURGXFWLRQ
,,� ��2WKHU�LQGXVWULDO�XVHV
,,,� ��5HVLGHQWLDO�DUHD
,9� ��6HUYLFHV
9� ��&RPPHUFLDO
9,� ��7UDQVSRUWDWLRQ
9,,� ��(OHFWULF�KHDWLQJ
9,,,� �2WKHU�XVHV

(OHFWULFLW\�DQG�KHDW�LQ� LQGXVWULDO�VHFWRU�VKRXOG�EH�VXSSOLHG�IURP�LQGXVWULDO�&+3��FRPELQHG
KHDW� DQG�SRZHU�SODQW��� JULG� �HOHFWULFLW\�� DQG� � H[WHUQDO� FHQWUDOLVHG� KHDW� VXSSO\� �XVXDOO\� KRW
ZDWHU��
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0DFURHFRQRPLF�,QGLFDWRUV�'XULQJ�3HULRG�2I�7UDQVLWLRQ�7R�$�0DUNHW�(FRQRP\�,Q�65�

7KH�PDFURHFRQRPLF� LQGLFDWRUV�GHWHUPLQH� WKH�PDLQ� VKDUH� RI� ILQDO� HQHUJ\� FRQVXPSWLRQ�� 7KH
SURMHFWLRQ�RI�WKHLU�GHYHORSPHQW�LQ�SHULRG�RI�WUDQVLWLRQ�WR�D�PDUNHW�HFRQRP\�LV�PRUH�GLIILFXOW
WKDQ� IRU� GHYHORSHG� FRXQWULHV� ZLWK� VWDEOH� HFRQRPLFV�� (DFK� \HDU� RI� WUDQVIRUPDWLRQ� LV
FKDUDFWHULVHG�E\�VLJQLILFDQW�VSHFLILF�IHDWXUHV�RI�HFRQRPLF�GHYHORSPHQW�LQ�6ORYDNLD�

����� �� WKH�\HDU� LQ�ZKLFK� WKH� HFRQRPLF� SDUDPHWHUV� IRU� QHZ� FUHDWHG� LQGHSHQGHQW� VWDWH�ZHUH
´DGMXVWHGµ�

�������WKH�ILUVW�\HDU�ZLWK�HFRQRPLF�JURZWK�WKDW�ZDV�FRPSOHWHO\�UDLVHG�E\�H[WHUQDO�GHPDQGV�

�������HFRQRPLF�JURZWK�KDV�FRQWLQXHG��*URZWK�RI�UHYHQXHV�VXSSRUWHG�GRPHVWLF�GHPDQGV�DV
ZHOO�DV�DFFHOHUDWHG�LPSRUW��7KH�GRPHVWLF�GHPDQGV�EHFDPH�WKH�PDLQ�GHWHUPLQDQW�RI�JURZWK�
,Q�VSLWH�RI�WKLV��LPSDFW�RI�H[WHUQDO�GHPDQGV�UHPDLQHG�FRQVLGHUDEOH�

����� �� LQ� WKLV� \HDU� WKHUH� ZDV� FKDUDFWHULVWLF� WKH� GRPLQDQW� SRVLWLRQ� RI� GRPHVWLF� LPSDFW
LQFOXGLQJ� LQYHVWPHQW� GHPDQGV� ZLWK� GHFUHDVLQJ� LQIOXHQFH� RI� H[WHUQDO� GHPDQGV�� (FRQRPLFV
ZDV�DEOH�WR�DFKLHYH�WKH�JURZWK�RQO\�E\�LQFUHDVLQJ�LPSRUW�RI�JRRGV�DQG�VHUYLFHV��7KDW�ZDV�D
FRQVHTXHQFH�RI�LQFUHDVLQJ�*'3�LQWHQVLW\�IRU�LQWHUPHGLDWH�FRQVXPSWLRQ�DV�ZHOO�DV�RI�ILQDQFLDO
SRVLWLRQ� RI� FRPSDQLHV� DQG� KRXVHKROGV� WKDW� � HQDEOHG� KLJKHU� LPSRUW� FRPSDULQJ� ZLWK� WKH
SUHYLRXV�\HDU�
2Q� WKH� RWKHU� VLGH�� WKLV� GHYHORSPHQW�ZDV� FRQQHFWHG�ZLWK� DOPRVW� H[KDXVWHG� H[LVWLQJ� H[SRUW
FDSDFLWLHV� DQG� VORZ� JHQHUDWLRQ� RI� QHZ� RQHV� UHVXOWLQJ� LQ� LQDGHTXDWH� JURZWK� RI� H[SRUW
HIILFLHQF\� RI� HFRQRPLFV�� 7KLV� VWDWXV� LV� DIIHFWHG� E\� GHFUHDVLQJ� HIIHFWLYHQHVV� RI� REMHFWLYH
HFRQRPLF�SURFHVVHV�UHVXOWLQJ�IURP�LQVXIILFLHQW�PLFURHFRQRPLF�DGDSWDWLRQ�DQG�VPDOO�VKDUH�RI
HIILFLHQW� � VWUXFWXUDO� FKDQJHV�� 7KH� GHYHORSPHQW� RI� H[SRUW� SHUIRUPDQFH� OHYHO� ZDV� DOVR
LQIOXHQFHG�E\�ORZHU�WKDQ�H[SHFWHG�HFRQRPLF�JURZWK�RQ�VLGH�RI�RXU�PDLQ�WUDGH�SDUWQHUV�

����� �� (FRQRPLFV� RI� WKH� 6ORYDN� 5HSXEOLF� VWDUWHG� LQ� WKH� \HDU� ����� ZLWK� RQH� RI� WKH� EHVW
PDFURHFRQRPLFV� UHVXOWV� DPRQJ�RWKHU� FRXQWULHV�ZLWK� HFRQRP\� LQ� WUDQVLWLRQ� �(,7���$FKLHYHG
UDWH�RI�LQIODWLRQ�LQ�65�IRU�WKH�\HDU������ZDV�KLJKHU�WKDQ�RQH�LQ�SUHYLRXV�\HDU��QHYHUWKHOHVV�VWLOO
ORZHU�WKDQ�WKH�VDPH�YDOXH�IRU�RXU�QHLJKERXULQJ�(,7�FRXQWULHV��5HFRUGHG�HFRQRPLF�JURZWK�LQ
�����ZDV� ORZHU�FRPSDULQJ�ZLWK� WKH� \HDU� ������ EXW� VWLOO� EHORQJHG� WR� WKH�KLJKHVW� RQH� LQ� WKLV
UHJLRQ�� �7KH� ORZHVW� LQIODWLRQ� UDWH�DPRQJ� WKH�(,7�FRXQWULHV�RI�PLGGOH�(XURSH�DQG�HFRQRPLF
JURZWK�EHWWHU�DGRSWHG�WR�WKH�SRVVLELOLWLHV�RI�QDWLRQDO�HFRQRP\�DUH�VXSSRVHG�WR�EH�RQH�RI�WKH
PRVW� FRQVLGHUDEOH� UHVXOWV� RI� 6ORYDN� HFRQRPLFV� LQ� ODVW� \HDU�� 7KLV� VXFFHVV� KDV� EHHQ� DFKLHYHG
PDLQO\�GXH�WR�FRQVHUYDWLRQ�RI�QDWLRQDO�H[FKDQJH�VWDELOLW\�DV�ZHOO�DV�GHFUHDVLQJ�GHILFLHQF\�RI
IRUHLJQ� WUDGH� UHODWLRQV�� 7KLV� LV� DERYH� DOO� UHVXOW� RI� FXUUHQF\� SROLF\� RI� WKH� 1DWLRQDO� EDQN� RI
6ORYDNLD� DQG� HIIHFW� RI� � JRYHUQPHQWDO� DGPLQLVWUDWLYH� WRROV� WR� SURWHFW� GRPHVWLF� WUDGH�� � 7KLV
UHVXOW� LV� PRUH� YDOXHG� LQ� YLHZ� RI� LWV� DFKLHYHPHQW� LQ� FRQGLWLRQV� RI� LQFUHDVLQJ� GHILFLHQF\� RI
QDWLRQDO� EXGJHW�� 7KH� VKDUH� RI� EDODQFH� RI� SD\PHQW� FXUUHQW� DFFRXQW� GHILFLHQF\� RQ� *'3
GHFUHDVHG�IURP��������OHYHO�LQ������XQGHU�����LQ������

7DEOH�$������%DVLF�PDFURHFRQRPLFV�LQGLFDWRUV�LQ�WKH�6ORYDN�5HSXEOLF�

���� ���� ���� ���� ������

*'3��FRPSDUDEOH�SULFHV��DQQXDO
JURZWK�UDWH�

���� ��� ��� ��� ���

5DWH�RI�LQIODWLRQ���� ���� ���� ��� ��� ���
5DWH�RI�XQHPSOR\PHQW���� ���� ���� ���� ���� ����
1DWLRQDO�EXGJHW�GHILFLHQF\�LQ��
RI�*'3��QRPLQDOO\�

���� ���� ���� ���� ����

6KDUH�RI�FXUUHQW�DFFRXQW
GHILFLHQF\�IRU�EDODQFH�RI�SD\PHQW

���� ���� ���� ����� ����
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RQ�*'3����
��IRUHFDVW
�6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����

(YHQ�WKRXJK�WKH�DGMXVWPHQW�RI�JURZWK�UDWH�G\QDPLF�WR�OLPLWDWLRQV�RI�HFRQRPLFV�ZDV�EHWWHU�LQ
WKH�\HDU�������RXWODVWHG�LPSRUW�LQWHQVLW\�DQG�ORZ�H[SRUW�HIILFLHQF\�UHSUHVHQWV�DOVR�LQ�WKLV�\HDU
RQH�RI�EDVLF�VWUXFWXUDO�SHUIRUPDQFH�XQEDODQFHV�RI�6ORYDN�HFRQRPLFV�
7KLV� VWUXFWXUDO�SHUIRUPDQFH�XQEDODQFH� LV� FORVHO\� UHODWHG� WR� WKH�XQEDODQFHG� HFRQRPLFV� IURP
H[LVWLQJ�LQGXVWULDO�FDSDFLW\�SRLQW�RI�YLHZ��2Q�RQH�VLGH�WKHUH�LV�D�PDWHULDO�DQG�HQHUJ\�LQWHQVLYH
VWUXFWXUH�RI�WKHVH�FDSDFLWLHV�ZLWK�KLJK�UHTXLUHPHQWV�WR�WKH�UDZ�PDWHULDO�DQG�HQHUJ\�VRXUFHV
LPSRUWHG��EXW��RQ� WKH�RWKHU� VLGH�� WKH� VKDUH�RI� WKHLU�SRWHQWLDO�SURGXFWLRQ� LV�PXOWLSOH[� WR� WKH
DEVRUSWLYH� FKDUDFWHULVWLFV� RI�PDUNHW�� 7KH� SDUW� RI� FDSDFLWLHV� KDV� EHHQ� EXLOW� IRU� PDUNHWV� WKDW
DOUHDG\�GR�QRW�H[LVW�DW�SUHVHQW��

7KH�GHYHORSPHQW�XS�WR�QRZ�LQGLFDWHV�WKDW�LQGXVWU\�LQ�HFRQRPLF�FRQGLWLRQV�RI�65�LV�VWLOO� WKH
EUDQFK�ZLWK� WKH�KLJKHVW�G\QDPLVP��7KDW�PHDQV� WKH� LQGXVWU\�SOD\V�DOZD\V� WKH�PDLQ� UROH� LQ
SURFHVV� RI� VROXWLRQ� VWUXFWXUDO�SHUIRUPDQFH� DFKLHYHPHQW� XQEDODQFH� DV� ZHOO� DV� IXUWKHU
IRUPDWLRQ�RI�*'3�FUHDWLRQ�VWUXFWXUH�
7KDW·V�WKH�UHDVRQ�ZK\�IRUHFDVW�ULVHV�IURP�UHQHZDO�RI�WUHQGV�DSSRLQWHG�LQ�,QGXVWULDO�SROLF\�RI
WKH�6ORYDN�5HSXEOLF�

'HYHORSPHQW� RI� WKHVH� WHQGHQFLHV� VKRZV� WKDW� GHFLVLYH� UROH� RI� LQGXVWU\�ZLOO� EH� FRQFHQWUDWHG
SULPDULO\�RQ�
• JURZWK�RI�QDWLRQDO�HFRQRP\�HIILFLHQF\�
• GHFUHDVH�RI�SURGXFWLRQ�GHPDQGV�WR�WKH�LQWHUPHGLDWH�FRQVXPSWLRQ�
• JURZWK�RI�H[SRUW�HIILFLHQF\�

'XULQJ�WKH�SURFHVV�RI�IROORZLQJ�WKH�EHVW�ZD\�WR�PHHW�WKHVH�WDUJHWV�ZH�VKRXOG�UHPHPEHU�KLJK
PDWHULDO� LQWHQVLW\� RI� 6ORYDN� LQGXVWU\� DV� ZHOO� DV� GLVSURSRUWLRQ� UHVXOWLQJ� IURP� WKH� VLWXDWLRQ
EHIRUH� WKH� \HDU� ����� FKDUDFWHULVHG� E\� GHHS� XQGHU�GLPHQVLRQHG� VHFWRU� RI� VHUYLFHV� ZKLFK
GRHVQ·W�SHUPLW�VXIILFLHQW�RSHUDWLQJ�RI�PDWHULDO�SURGXFWLRQ�DQG�LV�GHFUHDVLQJ�LWV�HIIHFWLYHQHVV
DQG�FRPSHWLWLYHQHVV�
7KDW� PHDQV� WKH� NH\� SRLQWV� RI� VXFFHVVIXO� VWUXFWXUDO� FKDQJHV� RI� 6ORYDN� HFRQRPLFV� ZLOO� EH
PDLQO\�
• FKDUDFWHU�RI�GHYHORSPHQW�WKH�VKDUH�RI�LQGXVWU\�WR�WKH�*'3�FUHDWLRQ�
• PRYHPHQW�RI�VHUYLFH�GHYHORSPHQW��

3UHGLFWLRQ� ULVHV� IURP� VXFK� IRUPDWLRQ�RI� 6ORYDN� HFRQRPLFV� VWUXFWXUH�� � WKDW�ZLOO� EH� LQ� SHULRG
������������FKDUDFWHULVHG�SULPDULO\�ZLWK�
• GHFUHDVLQJ�VKDUH�RI�DJULFXOWXUH�RQ�WKH�*'3�FUHDWLRQ�
• GHFUHDVLQJ�VKDUH�RI�LQGXVWU\�SURGXFWLRQ�RQ�WKH�*'3�FUHDWLRQ�
• RVFLOODWLQJ�VKDUH�RI�EXLOGLQJ�RQ�WKH��*'3�FUHDWLRQ�DERXW�WKH�OHYHO�DFKLHYHG�LQ������
• LQFUHDVLQJ�VKDUH�RI��PDUNHW�VHUYLFHV�RQ�WKH�*'3�FUHDWLRQ�
• LQFUHDVLQJ�VKDUH�RI�QRQ�PDUNHW�VHUYLFH�

)RUHFDVW� KDV� EHHQ� HODERUDWHG� LQ� WZR� YDULDQWV� IRU� KLJK� DQG� ORZ� *'3� GHYHORSPHQW�� 7KH
FKDUDFWHULVWLFV�RI�PRYHPHQW�WKLV�GHYHORSPHQW�DUH�VXPPDULVHG�LQ�7DEOH�$����

7DEOH�$������'HYHORSPHQW�RI�IHDVLEOH�*'3�FUHDWLRQ�LQ�6ORYDN�HFRQRPLFV�

��������� ��������� ���������
$YHUDJH�DQQXDO�JURZWK�UDWH�LQ�� ��� ��������� �������
6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
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�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����

7KHUH� FDQ� EH� VWDWHG�� WKDW� ORZHU� PRYHPHQW� RI� H[WHUQDO� GHPDQGV� DQG� VORZ� GHFUHDVLQJ� RI
VWUXFWXUDO� UHEXLOGLQJ�ZLOO� SUHVV� G\QDPLFV� GRZQ� WR� WKH� ORZHU� ERUGHU� DQG�� RQ� WKH� FRQWUDU\�
KLJKHU� G\QDPLFV� RI� H[WHUQDO� GHPDQGV� DQG� IDVWHU� SURFHVV� RI� VWUXFWXUDO� UHEXLOGLQJ� EDVHG� RQ
HIIHFWLYH�LQYHVWPHQWV·�DOORFDWLQJ�ZLOO�SXVK�JURZWK�G\QDPLFV�WR�WKH�XSSHU�ERUGHU�RI�LQWHUYDO�
7KHVH� ERUGHUV� DUH� GHWHUPLQHG� LQ� YLHZ� RI� IRUPDWLRQ� WKH� VHFWRUDO� VWUXFWXUH� RI� *'3� FUHDWLRQ
XQGHU�GHYHORSPHQW�WKDW�FDQ�EH�FKDUDFWHULVHG�DV�IROORZ�

6ORZ�GHFUHDVH�RI�DJULFXOWXUH�VKDUH�RQ�WKH�*'3�FUHDWLRQ� LQ�FDVH�RI� ORZHU�ERUGHU�DQG��RQ� WKH
FRQWUDU\��IDVWHU�GHFUHDVH�RI�WKLV�VKDUH�LQ�FDVH�RI�XSSHU�ERUGHU�RI�*'3�GHYHORSPHQW�
,Q�FDVH�RI�ORZHU�ERUGHU�RI�*'3�GHYHORSPHQW�WKHUH�LV�W\SLFDO�GHFUHDVHG�VKDUH�RI�LQGXVWU\�RQ
WKH� *'3� FUHDWLRQ�� VR� WKH� LQWHUQDO� VWUXFWXUDO� FKDQJHV� DUH� JRLQJ� VORZO\�� $� GHYHORSPHQW� LV
LPSDFWHG� E\� FRQVLGHUDEOH� SHUVLVWHQFH� RI� HFRQRPLF� SURFHVVHV� RSHUDWLRQ�� 6KDUH� RI� PDWHULDO
LQWHQVLYH� VHFWRUV� RQ� WKH� *'3� FUHDWLRQ� LV� GHFUHDVLQJ� VORZO\�� 6KDSLQJ� RI� DGHTXDWH� UDWLR� IRU
FDSLWDO�DQG�FRQVXPHU�JRRGV�LQ�IUDPH�RI�PDFKLQHU\�LV�DOVR�SURFHHGHG�YHU\�VORZO\�

7KH�GHYHORSPHQW�SHUVLVWHQFH�LV�W\SLFDO�DOVR�IRU�UDWH�RI�LQFUHDVLQJ�WKH�VKDUH�RI�PDQXIDFWXULQJ
LQGXVWU\�RQ�WKH�LQGXVWU\�SURGXFWLRQ�
)RU�XSSHU�OHYHO�RI�*'3�GHYHORSPHQW�LV�FKDUDFWHULVWLF�VXFK�GHFUHDVH�RI�LQGXVWU\�VKDUH�RQ�WKH
*'3�FUHDWLRQ��ZKHUH�WKH�LQWHUQDO�VWUXFWXUDO�FKDQJHV�LQ�LQGXVWU\�JR�RQ�IDVWHU�WKDQ�LW�ZRXOG�EH
W\SLFDO�IRU�GHYHORSPHQW�UHVXOWLQJ�IURP�XSSHU�OHYHO�RI�*'3�

7KH�GHYHORSPHQW�IRU�WKH�PDWHULDO�LQWHQVLYH�VHFWRUV�LV�LQIOXHQFHG�PDLQO\�E\�GHFUHDVLQJ�VKDUH
RI�PDQXIDFWXUH�RI�EDVLF�PHWDOV�DQG�IDEULFDWHG�PHWDO�SURGXFWV�RQ�WKH�*'3�FUHDWLRQ��5HVXOW�RI
VWUXFWXUDO� FKDQJHV� LQ�PDFKLQHU\� LQGXVWU\� LV� JUDGXDO� FRQYHUVLRQ� RI� UDWLR� WKH� LQYHVWPHQW� WR
FRQVXPHU� JRRGV�� 6WHS� E\� VWHS� LV� LQFUHDVLQJ� �� QDPHO\� DIWHU� WKH� \HDU� ������ WKH� VKDUH� RI
PDQXIDFWXULQJ�LQGXVWU\�RQ�WKH�LQGXVWU\�SURGXFWLRQ�

7KHUH�LV�HYLGHQW��OHVV�LQWHQVLYH�JURZWK�RI�VHUYLFHV�VKDUH�WR�WKH�*'3�FUHDWLRQ�LQ�FDVH�RI�ORZHU
OHYHO� DQG�� LQ� WKH� FRQWUDU\�� IDVWHU� JURZWK� RI� WKLV� UDWLR� LQ� FDVH� RI� XSSHU� OHYHO� IRU� *'3
GHYHORSPHQW�� ,Q� FDVH� RI� IDVWHU� JURZWK� RI� VHUYLFHV·� VKDUH� RQ� WKH� *'3� FUHDWLRQ� WKHUH� LV
XSSHUPRVW� WKH� JURZWK� RI� PDUNHW� VHUYLFHV� WKDW� DUH� DERYH� DOO� UHODWHG� WR� WKH� RSHUDWLRQ� RI
PDWHULDO�SURGXFWLRQ�

&KDUDFWHULVWLFV�RI�EDVLF�SURSRUWLRQV�IRU�GHVFULEHG�VWUXFWXUDO�GHYHORSPHQW�DUH�VXPPDULVHG�LQ
7DEOH�$����

7DEOH�$�����6HFWRUDO�VWUXFWXUH�RI�*'3�FUHDWLRQ��LQ��
����������������������FRQVWDQW�SULFHV�'HFHPEHU������ �����

���� ���� ����
6HFWRU /RZHU

OHYHO
8SSHU�OHYHO /RZHU

OHYHO
8SSHU�OHYHO

$JULFXOWXUH ��� ��� ��� ��� ���
,QGXVWU\�LQ�WRWDO ���� ���� ���� ���� ����
%XLOGLQJ ��� ��� ��� ��� ���
6HUYLFHV ���� ���� ���� ���� ����
2WKHU ��� ��� ��� ��� ���
(FRQRP\�LQ�WRWDO ����� ����� ����� ����� �����
6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����
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,Q� QH[W� WDEOHV� DUH� JLYHQ� GDWD� RI� *'3� FUHDWLRQ� VFHQDULRV� IRU� VHOHFWHG� VWXG\� SHULRG
GLVDJJUHJDWHG�E\�PDLQ� VHFWRUV��$�FRPSDULVRQ�RI� WRWDO�*'3�DQG�SRSXODWLRQ�GHYHORSPHQW� LV
JLYHQ�LQ�)LJXUH�$�����DQG�7DEOH�$����
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6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����

7DEOH�$������0DLQ�PDFURHFRQRPLF�VFHQDULRV�IRU�SHULRG�������������>ELO�6N@��

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*'3�ORZ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
*'3�KLJK ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������
3RSXODWLRQ
>WKRXV�@

������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
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7DEOH�$�����*'3�LQ�65��ORZ�VFHQDULR�>ELOO��6N@�FRQVWDQW�SULFHV������ �����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$JULFXOWXUH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QGXVWU\�WRWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QGXVWU\�VSOLW
0LQLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RRG�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&KHPLVWU\�DQG�RLO�UHILQHU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
0HWDOOXUJ\�DQG�PHWDO
SURFHVVLQJ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

0DFKLQHU\�DQG�HOHFWULF
DSSOLDQFHV��SURGXFWLRQ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(OHFWULFLW\�DQG�JDV�VXSSO\
XWLOLWLHV

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

2WKHU�LQGXVWULDO�EUDQFKHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&RQVWUXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6HUYLFHV�	�FRPPHUFLDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
2WKHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����



128

7DEOH�$�����*'3�LQ�65��KLJK�VFHQDULR�>ELOO��6N@�FRQVWDQW�SULFHV������ �����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$JULFXOWXUH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QGXVWU\�WRWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QGXVWU\�VSOLW
0LQLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RRG�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&KHPLVWU\�DQG�RLO�UHILQHU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
0HWDOOXUJ\�DQG�PHWDO
SURFHVVLQJ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

0DFKLQHU\�DQG�HOHFWULF
DSSOLDQFHV��SURGXFWLRQ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(OHFWULFLW\�DQG�JDV�VXSSO\
XWLOLWLHV

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

2WKHU�LQGXVWULDO�EUDQFKHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&RQVWUXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6HUYLFHV�	�FRPPHUFLDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
2WKHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������

6RXUFH��3�.DUDV]�)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV�
�������������3DUW����(FRQRPLF�&RQVXOWLQJ�%UDWLVODYD�����
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)XHO�0L[��$QG�,PSDFW�2I�1HZ�(PLVVLRQ�6WDQGDUGV

7KH� SUHVHQW� HPLVVLRQ� VWDQGDUGV� DSSOLHG� LQ� 6ORYDNLD� DUH� IRFXVHG� PDLQO\� RQ� WKH� DFFHSWDEOH
FRQFHQWUDWLRQ�OHYHO�RI�DLU�SROOXWDQWV�LQ�JDVHV�LQ�VWDFNV��(PLVVLRQ�VWDQGDUGV�RI�62���12[��&2
DQG�VROLG�SDUWLFOHV�SOD\�WKH�PRVW�LPSRUWDQW�UROH�LQ�FDVH�RI�IRVVLO�IXHO�FRPEXVWLRQ�VR�H[LVWLQJ
IDFLOLWLHV�PXVW�PHHW�WKHVH�VWDQGDUGV�ZLWKLQ�D�VWULFWO\�GHILQHG�SHULRG��VLQFH��������������1HZ
HQYLURQPHQWDO� OHJLVODWLRQ� �VHH� &KDSWHU� ��� HVWDEOLVKHG� WKH� XVH� RI� %$71((&� IRU� QHZ� DQG
UHWURILWWHG�XQLWV� DQG� DOVR� DLU� SROOXWLRQ� FKDUJHV�� ,Q� WDEOHV�$�� ��� DQG�$�� ��� � DUH� VXPPDULVHG
HPLVVLRQ� VWDQGDUGV� IRU�H[LVWLQJ�DQG�QHZ�HQHUJ\�VRXUFHV��$V�DQ�H[LVWLQJ�HQHUJ\�VRXUFHV� WKH
DUUDQJHPHQWV�FRPPLWWHG��EHIRUH�WKH�\HDU������KDYH�EHHQ�FRQVLGHUHG��)RU��VRXUFHV�FRPPLWWHG
EHIRUH�WKH�$FW�1R�����������KDV�EHHQ�DGRSWHG��DQ�LQGLYLGXDO�VWDQGDUGV�DQG�SHULRG�WR�PHHW
UHTXLUHPHQWV� JLYHQ� LQ� 7DEOH� $�� ��� KDYH� EHHQ� GHWHUPLQHG�� 7KH� VRXUFHV� WKDW� � KDYH� EHHQ
FRPPLWWHG�LQ�SHULRG�������������PXVW�PHHW�VWDQGDUGV�JLYHQ�LQ�7DEOH�$�����LPPHGLDWHO\��7KH
VRXUFHV� FRPPLWWHG� DIWHU� WKH� \HDU� �����PXVW� VDWLVI\� UHTXLUHPHQWV� JLYHQ� LQ� 7DEOH�$�� ��� DQG
WKHVH�UHTXLUHPHQWV�ZLOO�DOVR�EH�REOLJDWRU\�IRU�DOO�VRXUFHV�VLQFH�WKH�\HDU������

7DEOH�$�����(PLVVLRQ�VWDQGDUGV�IRU�H[LVWLQJ�VRXUFHV

)XHO �>0:W@ XQLW 62� 12[ &2 6ROLGV
6ROLG ������ >PJ�1P��@ ���� ��� ��� ���
��2� ������ >PJ�1P��@ ���� ��� ��� ���
LQ�IOXH (5�>�@ ��
JDVHV !��� >PJ�1P��@ ��� ��� ��� ���

(5�>�@ ��
ZHW�ERWWRP >PJ�1P��@ DV�RWKHU ���� ��� DV�RWKHU
)OXLG�EHG >PJ�1P��@ ��� ��� ��� ���

(5�>�@ ��
/LTXLG ������ >PJ�1P��@ ���� ��� ��� ���
��2� ������ >PJ�1P��@ ���� ��� ��� ��
LQ�IOXH !��� >PJ�1P��@ ��� ��� ��� ��
JDVHV (5�>�@ ��
*DVHRXV 1* >PJ�1P��@ �� ��� ��� ��
��2�� LQ
)*

5HILQHU\�JDV >PJ�1P��@ ��� ��� ��� ��

0HWDO��JDVHV >PJ�1P��@ ��� ��� ��� ��
*$6 785%,1(6 ����2��LQ�)*

/LTXLG ������P��K >PJ�1P��@ ���� ��� ��� �R%DUDUDFK
≥�����P��K >PJ�1P��@ ���� ��� ��� �R%DUDUDFK

*DVHRXV ������P��K >PJ�1P��@ � ��� ��� �R%DUDUDFK
≥�����P��K >PJ�1P��@ � ��� ��� �R%DUDUDFK

$W�VLPXOWDQHRXVO\�FRPEXVWLRQ�RI�VHYHUDO�IXHOV�WKH�HPLVVLRQ�VWDQGDUGV�DUH�GHWHUPLQHG�E\�WKH
IXHO� ZLWK� WKH� KLJKHVW� WKHUPDO� LQSXW�� $� FRQFHQWUDWLRQ� LV� FRQVLGHUHG� LQ� GU\� JDVHV� ZLWK� WKH
GHWHUPLQHG�R[\JHQ�FRQWHQW�LQ�IOXH�JDVHV��)*���,Q�WKH�FDVH�RI�ZRRG�FRPEXVWLRQ�LQ�ERLOHU��WKH
VDPH� VWDQGDUGV� DV� LQ� WKH� FDVH� RI� FRDO� DUH� REOLJDWRU\�� WKH� R[\JHQ� FRQWHQW� LV� � RI� ����� 7R
UHFDOFXODWH�FRQFHQWUDWLRQ�IURP�PHDVXUHG�YDOXHV�ZH�KDYH�XVHG�WKH�QH[W�IRUPXOD�

&2��VWDQG� �&2��PHDVXUHG�[������2��VWDQG���������2��PHDVXUHG�

(PLVVLRQ�VWDQGDUGV�DUH�GHILQHG�DV�D�FRQFHQWUDWLRQ�RQHV��)RU�IXHOV�FRQWDLQLQJ�VXOSKXU��KHDY\
IXHO�RLOV��FRDOV�� OHJLVODWLRQ�UXOH�GHILQHV�DOVR� WKH�HPLVVLRQ�UDWH�(5� � >�@�RQ�ZKLFK� WKH�DSSOLHG
DEDWHPHQW� WHFKQRORJ\� LV�REOLJDWRU\� WR�UHGXFH�HPLWWHG�DPRXQW�RI�62���5HODWLRQVKLS�EHWZHHQ
HIILFLHQF\�RI�DEDWHPHQW�WHFKQRORJ\��DEDW�DQG�HPLVVLRQ�UDWH�LV�DV�IROORZV�

�DEDW�>�@�� �������(5�>�@
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7DEOH�$�����(PLVVLRQ�VWDQGDUGV�IRU�QHZ�VRXUFHV
)XHO �>0:W@ XQLW 62� 1R[ &2 6ROLGV
6ROLG ������ >PJ�1P��@ ����
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JDVHV
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K
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*DVHRXV ������P��
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K

>PJ�1P��@ � ��� ��� �R%DUDUDF
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,Q�FDVH�RI�VLPXOWDQHRXV�FRPEXVWLRQ�RI�VHYHUDO�W\SHV�RI�IXHO�ZKHQ�WKHUPDO�LQSXW�RI�DOO�IXHOV�LV
ORZHU�WKDQ������WKH�PL[HG�HPLVVLRQ�VWDQGDUGV�DUH�XVHG�

��������2��UHI� �����L Q���4L�[�(6L
(6PL[��2��UHI�� � [�����

������4F�LQSXW ��������
L ������������2��L�

(6PL[��2��UHI��  �PL[HG�HPLVVLRQ�VWDQGDUG
(6L  �HPLVVLRQ�VWDQGDUG�GHILQHG�IRU�L�WK�IXHO
4F�LQSXW  �WRWDO�WKHUPDO�LQSXW�LQ�IXHOV
4L  �WKHUPDO�LQSXW�RI��L�WK�IXHO
2��UHI���������������������� �R[\JHQ�FRQWHQW�LQ�)*�GHILQHG�IRU�IXHO�ZLWK�KLJKHU�WKHUPDO�LQSXW
2��L  �R[\JHQ�FRQWHQW�GHILQHG�IRU�L�WK�IXHO

$SSOLFDWLRQ� RI� HPLVVLRQ� VWDQGDUGV� ZLOO� EULQJ� SRVLWLYH� LPSDFW� RQ� WHFKQRORJ\� VWUXFWXUH� RI
HQHUJ\� VRXUFHV� DQG�� VHFRQGDU\�� RQ� WKH� &2�� HPLVVLRQ� OHYHO�� ,PSDFW� RI� GLIIHUHQW� WHFKQRORJ\
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PHDVXUHV�� WKDW� DUH� GLUHFWO\� RU� LQGLUHFWO\� FRQQHFWHG� ZLWK� LPSOHPHQWDWLRQ� RI� HPLVVLRQ
VWDQGDUGV��LV�HYDOXDWHG�LQ�IROORZLQJ�WDEOH�

7DEOH�$�����,PSDFW�RI�HQHUJ\�VRXUFH�UHSRZHULQJ��RU�UHWURILW
RQ�WKH�&2��HPLVVLRQ�OHYHO

5HSRZHULQJ��5HWURILW &KDUDFWHULVWLFV ,PSDFW
)XHO�VZLWFK�FRDO�RU�RLO�WR�JDV /RZHU�()�RI�1*��LQFUHDVH�LQ

WKHUPDO�HIILFLHQF\�RI�ERLOHU
'HFUHDVH�LQ�&2��HPLVVLRQV

1HZ�JDV�ERLOHU��VRXUFH
UHSRZHULQJ

,QFUHDVH�LQ�HIILFLHQF\�
VRPHWLPH�FRQQHFWHG�ZLWK
IXHO�VZLWFK

'HFUHDVH�LQ�&2��HPLVVLRQV

,PSOHPHQWDWLRQ�RI�FRPELQHG
F\FOH

,QFUHDVH�LQ�HIILFLHQF\�
VRPHWLPH�FRQQHFWHG�ZLWK
IXHO�VZLWFK��GHFUHDVLQJ
GHPDQG�RQ�JULG�HOHFWULFLW\�RU
FKDQJHG�IXHO�PL[�LQ
HOHFWULFLW\�VXSSO\�XWLOLW\

,PSDFW�GHSHQGV�RQ�WKH�WRWDO
QDWLRQDO�EDODQFH��SUHIHUDEO\
RQ�W\SH�RI�JULG�HOHFWULFLW\
UHSODFHG��IRVVLO�RU�QRQ�IRVVLO�
LPSRUW�

8VH�RI�ELRPDVV��JHRWKHUPDO
HQHUJ\

6DPH�DV�IXHO�VZLWFK��HYHQ�DW
GHFUHDVHG�WKHUPDO�HIILFLHQF\�
SRVLWLYH�LPSDFW�LV�DFKLHYHG
GXH�WR�FRQYHQLHQW�FDUERQ
EDODQFH

'HFUHDVH�LQ�&2��HPLVVLRQV

6PDOO�K\GURSRZHU�SODQWV 'HFUHDVHG�GHPDQG�RQ�WKH
JULG�HOHFWULFLW\

3RVLWLYH�RU�]HUR�LPSDFW�RQ
WKH�&2��GHFUHDVH��GHSHQGLQJ
RQ�WKH�W\SH�RI�JULG�HOHFWULFLW\
UHSODFHG�

)OXLGLVHG�EHG�FRPEXVWLRQ &KDQJH�RI�IXHO�PL[��WKH
FRPEXVWLRQ�VWDELOLVDWLRQ�LV
QRW�QHFHVVDU\��(QDEOH�XV
FRPEXVWLRQ�RI�EDG�TXDOLW\
IXHO�ZLWK�KLJKHU�()�RI�&2�

,PSDFW�GHSHQGV�RQ�WKH�IXHO
EDODQFH��DQG�GHFUHDVH�RU
LQFUHDVH�RI�WKHUPDO�HIILFLHQF\
RI�SURFHVV�

(OHFWULF�KHDWLQJ ,QFUHDVLQJ�GHPDQG�RQ�JULG
HOHFWULFLW\

,PSDFW�GHSHQGV�RQ�WKH�IXHO
PL[�DW�JULG�HOHFWULFLW\
JHQHUDWLRQ

8VLQJ�WKH�ERWWRP�XS�DQDO\VLV�RI�LQGLYLGXDO�HQHUJ\�VRXUFHV��ZKLFK�FRYHUHG�DOO�HQHUJ\�VRXUFHV
�ERLOHUV�� ZLWK� WKHUPDO� FDSDFLW\� !�� 0:W�� WKH� VKDUH� RI� LQGLYLGXDO� IXHOV� RQ� SULPDU\� KHDW
SURGXFWLRQ� �VWHDP�� KRW� ZDWHU�KDV� EHHQ� HVWDEOLVKHG� >�@�� � ,Q� IROORZLQJ� ILJXUH� ZH� LOOXVWUDWH
FKDQJHV�RI�KHDW�UDWH�IRU�LQGLYLGXDO�IXHOV�IRU�SULPDU\�KHDW�SURGXFWLRQ�>7-�IXHOV�7-�KHDW@��7KLV
UDWLR� LV� UHYHUVLEOH� YDOXH� RI� HIILFLHQF\� DQG� WRWDO� GHFUHDVH� LQ� KHDW� UDWH� LQGLFDWHV� LQFUHDVH� LQ
HIILFLHQF\�

)LJXUH�$�����,PSDFW�RI�HPLVVLRQ�VWDQGDUGV�RQ�WKH�KHDW�UDWH�RI�LQGLYLGXDO�IXHOV�LQ�VHFWRU�RI�ORFDO�KHDWLQJ
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)LJXUH��$�����,PSDFW�RI�HPLVVLRQ�VWDQGDUGV�RQ�WKH�KHDW�UDWH�RI�LQGLYLGXDO�IXHOV�LQ�QRQ�LQGXVWULDO
VHFWRUV
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)XHO�RLOV

1*

/LJQLWH

$OO�DERYH�SUHVHQWHG�GDWD�KDYH�EHHQ�XVHG�IRU�PRGHOOLQJ�SXUSRVHV� LQ� WKH�VHFWRU�RI� LQGXVWULDO
HQHUJ\�VRXUFHV�� WKH�VHFWRU�RI�KHDW�VXSSO\� IURP�ORFDO�KHDWLQJ�SODQWV�DQG�IRU�RWKHU�UHPDLQLQJ
VRXUFHV�ZLWK�WKHUPDO�FDSDFLW\�!���0:W���H[FHSW�HQHUJ\�XWLOLWLHV��7KH� IXHO�PL[� IRU�EDVH�\HDU
KDV�EHHQ�HVWDEOLVKHG�XVLQJ�DYDLODEOH�GDWDEDVH��DQG�SUHGLFWHG�IXWXUH�FKDQJHV��ZKHUH�IXHO�PL[
LV�JLYHQ�E\�H[SDQVLRQ�SODQ�DQG�LV�WKH�VXEMHFW�RI�PRGHOOLQJ�

)XHO�PL[�LQ�WHFKQRORJ\�KDV�EHHQ�FRQVLGHUHG�WR�EH�VWDEOH�IRU�ZKROH�IROORZHG�SHULRG�DQG�ZDV
VSOLW�LQWR�WKH�IXHO�PL[�LQ�VWHHO�SURGXFWLRQ�DQG�IXHO�PL[�LQ�RWKHU�WHFKQRORJ\�XQLWV�

([SDQVLRQ�3ODQ�2I�3XEOLF�(OHFWULFLW\�*HQHUDWLRQ�8WLOLWLHV

7KH�6ORYDN�(OHFWULFLW\�3RZHU�3ODQWV� �� VWRFN�FRPS�� �6ORYHQVNp�HOHNWUiUQH�D�V�� ��6(�D�V��� LV� WKH
FRPSDQ\�ZLWK� WKH�PDMRULW\� RI� � JRYHUQPHQW� DV� WKH� VWRFN� KROGHU�� 7KH� IROORZLQJ� SRZHU� DQG
FRJHQHUDWLRQ�SODQWV�DUH�SDUWLFLSDWLQJ�LQ�WKH�HOHFWULFLW\�JHQHUDWLRQ�DV�WKH�PDLQ�VXSSOLHU�>�@�

(12$���ROG�SRZHU�SODQW��ZKLFK�RSHUDWHV�DW�SUHVHQW�DV�&+3�DQG�ZLOO�EH�UHWLUHG�DQG�UHSODFHG
ZLWK� WKH� QHZ� IOXLGLVHG� EHG� FRPEXVWLRQ� ERLOHU�� &,5&2)/8,'� W\SH�� /LJQLWH� IURP� WKH� PLQH
FORVH� WR� WKH� SRZHU� SODQW� LV� XVHG� DV� D� IXHO�� 7KH� SRZHU� SODQW� LV� FRQQHFWHG� WR� WKH� UHJLRQDO
HOHFWULFLW\�JULG�

(12%��FRQWDLQV���GU\�ERWWRP�ERLOHUV��FDSDFLW\�RI�HDFK�XQLW�LV�����0:H�DQG�WKH�SRZHU�SODQW�LV
FRQQHFWHG�WR�WKH�QDWLRQDO�HOHFWULFLW\�JULG��7ZR�ERLOHUV�DUH�UHWURILWWHG�QRZ�E\�LQVWDOODWLRQ�)*'
�:DDJQHU�%LUR����7KH�IXHO�LV�GRPHVWLF�OLJQLWH�IURP�WKH�PLQHV�LQ�WKLV�ORFDOLW\��7KH�IXWXUH�RI�QH[W
WZR� ERLOHUV� LV� VXEMHFW� RI� GLVFXVVLRQ� QRZ� DQG� WKHLU� RSHUDWLRQ� ZLOO� VWURQJO\� GHSHQG� RQ
LQVWDOODWLRQ�RI�QXFOHDU�XQLWV�LQ�133�0RFKRYFH�

(12�)OXLG���LV�UHSUHVHQWHG�E\�DERYH�PHQWLRQHG�QHZ�IOXLGLVHG�EHG�ERLOHUV��UHSODFLQJ�H[LVWLQJ
XQLWV�RI�(12$��3RZHU�SODQW�ZLOO�VXSSO\�WKH�KHDW�WRR��VLPLODUO\�DV�(12$�

(92�� � � ��XQLWV�ZLWK�ZHW�ERWWRP�ERLOHUV��XVLQJ� LPSRUWHG�ELWXPLQRXV� FRDO� IURP�5XVVLD� DV� D
IXHO�� 7KH� FDSDFLW\� RI� HDFK� � XQLW� LV� ���0:H� DQG� SRZHU� SODQW� LV� FRQQHFWHG� WR� WKH� QDWLRQDO
HOHFWULFLW\� JULG�� 7ZR� ERLOHUV� KDYH� EHHQ� UHWURILWWHG� � DQG� LQ� RUGHU� WR� PHHW� DSSOLHG� HPLVVLRQ



134

VWDQGDUGV��WKHVH�XQLWV�ZLOO�EH�HTXLSSHG�ZLWK�)*'�WHFKQRORJ\��$Q�DGGLWLRQDO���XQLWV��ZLOO�EH
WKH�VXEMHFW�RI��UHSRZHULQJ��E\�LQVWDOODWLRQ�RI���IOXLGLVHG�EHG�FRPEXVWLRQ�ERLOHUV�

(92�)*'����XQLWV�RI�(92��HTXLSSHG�ZLWK�ZHW�VFUXEEHU�)*'�

(92�)OXLG���UHSRZHULQJ�RI���XQLWV�RI�(92���WR�WKH�IOXLGLVHG�EHG�FRPEXVWLRQ�

(92������XQLWV�ZLWK�WKH�FDSDFLW\�����0:H��FRPEXVWLRQ�1*�DQG�+)2�DV�DOWHUQDWLYHV�

(92�&&� �1HZ�FRPELQHG� F\FOH�� GHGLFDWHG� WR� WKH� HOHFWULFLW\� JHQHUDWLRQ� RQO\�ZLWK� HOHFWULFLW\
JHQHUDWLQJ�HIILFLHQF\�RI�������/RFDWLRQ�VKRXOG�EH�LQ�9RMDQ\�RU�LQ�RWKHU�VLGH�LQ�6ORYDNLD�

7(.2� �3XEOLF�&+3��PDQDJHG�E\� WKH�6(�D�V��(OHFWULFLW\� VXSSO\� LV� GLVSDWFKHG� E\� WKH� FHQWUDO
GLVSDWFK�VWDWLRQ��7KH�ZHW�ERWWRP�ERLOHUV�DUH�HTXLSSHG�ZLWK�JDV�EXUQHUV�WR�PDNH�SRVVLEOH�WKH
IXHO�VZLWFK�IURP�FRDO�WR�JDV�LQ�VXPPHU�DQG�JDV�WR�FRDO�LQ�ZLQWHU��5HSRZHULQJ�ZLWK�FRPELQHG
F\FOH�LV�FRQVLGHUHG�

7(.2�&&��SXEOLF�FRJHQHUDWLRQ�7(.2�UHSRZHUHG�LQWR�FRPELQHG�F\FOH�

(%2���1XFOHDU�SRZHU�SODQW���[����0:H��ZLOO�EH�UHWLUHG�

(%2����1XFOHDU�SRZHU�SODQW���[����0:H�

(02����1XFOHDU�SRZHU�SODQW���[����0:H�LQ�FRQVWUXFWLRQ�

(02����1XFOHDU�SRZHU�SODQW���[����0:H�LQ�FRQVLGHUDWLRQ�

+33���3UHVHQW�V\VWHP�RI�K\GURSRZHU�SODQWV��LQFOXGLQJ�+33�*DE�tNRYR�

)ROORZLQJ�WDEOH�JLYHV�WKH�UHVXOWV�RI��H[SDQVLRQ�SODQ�VLPXODWLRQ�PRGHOOLQJ�XVLQJ�WKH�'(&3$&
�:$63�EDVHG�PRGHO�RI�,$($��DQG�(13(3�%DODQFH�PRGXO��FRQVLGHULQJ�WKH�FRQFHSW�RI�6(�D�V��
7KLV� FRQFHSW� FRQWDLQV� WKH� ORZ� DQG� KLJK� QXFOHDU� HQHUJ\� XVH� VFHQDULR� DV� ZHOO� DV� IXWXUH
DJUHHPHQW�ZLWK�+XQJDU\��DFFRUGLQJ�ZKLFK�VRPH�SDUW�RI�HOHFWULFLW\�IURP�+33�*DEFLNRYR��ZLOO
EH�VXSSOLHG�WR�WKLV�FRXQWU\��������

7DEOH�$������(OHFWULFLW\�SURGXFWLRQ�LQ�6(�D�V��IRU�KLJK�DQG�ORZ�QXFOHDU�HQHUJ\�XVH�VFHQDULRV
>*:K�\HDU@

+LJK�QXFOHDU�VFHQDULR /RZ�QXFOHDU�VFHQDULR
���� ���� ���� ���� ���� ����

(%2� ���� � � (%2� ���� � �

(%2� ���� ���� ���� (%2� ���� ���� ����
(02� ���� ���� ���� (02� ���� ���� ����
(02� � ���� ���� (02� � � �
133�WRWDO ����� ����� ����� 133�WRWDO ����� ����� �����
(92�� ���� ���� ���� (92�� ���� ���� ����
(92� ���� ���� ���� (92� ���� ���� ����
(12�$� ��� ��� ��� (12�$� ��� ��� ���
(12�33� ��� ��� ��� (12�33� ��� ��� ���
7(.2�� ��� ���� ���� 7(.2�� ��� ��� ���

(92�&& � � ���� (92�&& � ���� ����
733 ���� ���� ����� 733 ���� ����� �����
WRWDO WRWDO
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+33�� ���� ���� ���� +33�� ���� ���� ����
+33�* ���� ���� ���� +33�* ���� ���� ����
+33 ���� ���� ���� +33 ���� ���� ����
6(��D�V� ����� ����� ����� 6(��D�V� ����� ����� �����
133 ����� ����� ����� 133 ����� ����� �����
733 ���� ���� ����� 733 ���� ����� �����
+33 ���� ���� ���� +33 ���� ���� ����
6(��D�V� ����� ����� ����� 6(��D�V� ����� ����� �����
��,QFOXGHV�XQLWV�EHIRUH�DQG�DIWHU�UHSRZHULQJ�DQG�UHWURILW
��,QFOXGHV�UHSRZHULQJ�RI�(12�$�WR�IOXLGLVHG�EHG�FRPEXVWLRQ
��,QFOXGHV�DOO�XQLWV�LQ�(12�%��ZLWK�DQG�ZLWKRXW�)*'
��,QFOXGHV�ROG�FRJHQHUDWLRQ�XQLWV�DQG�QHZ�FRPELQHG�F\FOH

)LQDO�(QHUJ\�'HPDQG���

,QGXVWULDO�6HFWRU

(QHUJ\� GHPDQGV� LQ� WKH� LQGXVWULDO� VHFWRU� KDYH� EHHQ� VSOLWWHG� LQWR� WKH� FRQVXPSWLRQ� DW� VWHHO
SURGXFWLRQ� DQG� FRQVXPSWLRQ� LQ� RWKHU� LQGXVWU\�� 7KH� IORZVKHHW� RI� IXHO� VSOLW� DQG� HQHUJ\
GHPDQG�LQ�WKH�LQGXVWULDO�VHFWRU�LV�JLYHQ�LQ�)LJXUH�$����

)LJXUH�$�����)XHO�VSOLW�DQG�HQHUJ\�GHPDQG�LQ�LQGXVWU\

                                                
30 See references 10 - 19
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OLJQLWH

FRNH

1*

+)2

FRNLQJ�FRDO

FRNH FRNLQJ�FRDO

RXWSXW�RI�)H�	�

KHDW

HOHFWULFLW\�

HOHFWULFLW\

)H

VWHHO

/)2

����NRNV

ZRRG

+HDW

7HFKQRORJ\�

IXHOV

)LQDO� HQHUJ\� GHPDQGV� LQ� LQGXVWU\� DUH� EDVHG� RQ� D� *'3� JURZWK� UDWH�� FRQVLGHULQJ� WKH
$XWRQRPRXV�(QHUJ\�(IILFLHQF\�,PSURYHPHQW��$((,��GXULQJ�IROORZHG�SHULRG���1HYHUWKHOHVV�
$((,�LV�GLIIHUHQW�IRU� LQGLYLGXDO�HQHUJ\�FDUULHUV�DQG��WKHUHIRUH��GLIIHUHQW� � �HODVWLFLW\�KDV�EHHQ
FRQVLGHUHG�� ,Q� QH[W� WDEOH� DUH� JLYHQ� WKH�GDWD� RI� DVVXPHG� HODVWLFLW\� LQ� FDVH� RI� KHDW�� IXHO� DQG
HOHFWULFLW\�GHPDQGV�LQ�LQGXVWU\�

7DEOH�$�������(ODVWLFLW\�LQ�WKH�LQGXVWULDO�VHFWRU

(QHUJ\�GHPDQG 3HULRG (ODVWLFLW\
7HFKQRORJ\�IXHO ����������� �
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����������� GHFUHDVH���RI������\HDU
,QGXVWULDO�KHDW�IURP�&+3 ����������� ���

����������� GHFUHDVH���RI������\HDU
(OHFWULFLW\ ����������� ���

���� ����
����������� GHFUHDVH���RI������\HDU

(QHUJ\�GHPDQG�LQ�VWHHO�LQGXVWU\�LV�YHU\�FORVHG�WR�WKH�VWHHO�SURGXFWLRQ�JURZWK�UDWH�>�@��6RPH
WHFKQRORJ\�LPSURYHPHQWV��FRQWLQXDO�FDVWLQJ��HWF���KDYH�EHHQ�DSSOLHG�LQ�ODVW�\HDUV�DQG�VRPH
DGGLWLRQDO� LQYHVWPHQW�� OHDGLQJ� WR� GLIIHUHQW� IXHO� VSOLW� DQG� LPSUHVVLYH� $((,�� KDYH� QRW� EHHQ
FRQVLGHUHG��7KH�RWKHU�FDVH�LV�LQYHVWPHQW�LQ�LQGXVWULDO�&+3��FRPELQHG�F\FOH��

5HVLGHQWLDO�6HFWRU

7KH�IROORZLQJ�WDEOH�JLYHV�WKH��GDWD�RI�ILQDO�HQHUJ\�GHPDQGV�LQ�WKH�UHVLGHQWLDO�VHFWRU��(QHUJ\
VWDWLVWLFV��������

7DEOH�$������(QHUJ\�FRQVXPSWLRQ�LQ�UHVLGHQWLDO�VHFWRU

7-�\HDU &RDO 2LO *DV %LRPDVV (OHFWULFLW\ +HDW 6XP
�+HDW ����� ��� ����� �� ���� ����� �����
�:DWHU�KHDWHU ��� ��� ���� � ���� ���� �����
�$SSOLDQFHV�
&RRNLQJ

� � ���� � ����� � �����

��7RWDO ����� ���� ����� �� ����� ����� �����
6RXUFH���(QHUJ\�6WDWLVWLFV�'DWD��0LQLVWU\�RI�(FRQRP\�RI�65������

$�QXPEHU�RI�GZHOOLQJ�DQG�LWV�VKDUH�LV�XVHG�DV�D�EDVH�LQGLFDWRU�LQ�WKH�UHVLGHQWLDO�VHFWRU��'DWD
IURP�(QHUJ\�$JHQF\��)HEUXDU\�������

7DEOH�$������1XPEHU�RI�IODWV�LQ�GZHOOLQJV�DQG�PDQVLRQV

/RZ�VFHQDULR
���� ���� ���� ����

���LQ�GZHOOLQJV ��� ��� ��� ���
���LQ�0DQVLRQV ��� ��� ��� ���
���7RWDO ���� ���� ���� ����
+LJK�VFHQDULR

���� ���� ���� ����
���LQ�GZHOOLQJV ��� ��� ��� ����
���LQ�0DQVLRQV ��� ��� ��� ���
���7RWDO ���� ���� ���� ����

7KH�VSOLW�RI�IODWV�DQG�WKHLU�$*5�LV�JLYHQ�LQ�IROORZLQJ�WDEOH�

7DEOH�$������6SOLW�RI�IODWV

<HDU ���� ���� ���� ����
3RSXODWLRQ ���� ���� ���� ����
/RZ�VFHQDULR
3HUVRQV�GZHOO ��� ��� ��� ���
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)ODWV���VKDUH�
���LQ�GZHOOLQJV ����� ����� ����� �����
���LQ�0DQVLRQV ����� ����� ����� �����
���7RWDO ������ ������ ������ ������
���$*5�PDQVLRQV ���� ���� ����
+LJK�VFHQDULR
3HUVRQV�GZHOO ��� ��� ��� ���
)ODWV���VKDUH�
���LQ�GZHOOLQJV ����� ����� ����� �����
���LQ�0DQVLRQV ����� ����� ����� �����
���7RWDO ������ ������ ������ ������
���$*5�PDQVLRQV ������ ������ ������

6WUXFWXUDO�FKDQJHV�RI��IODWV�DUH�VXPPDULVHG�LQ�7DEOH�$�����

7DEOH�$������1HZ�DQG�ROG��IODWV��ORZ�VFHQDULR

<HDU ���� ���� ���� ����
3XOO�GRZQ�RI�IODWV��GHSUHFLDWLRQ ��� \HDUV
���LQ�GZHOOLQJV �� �� ��
���LQ�0DQVLRQV �� �� ��
���7RWDO �� �� ��
1HZ�EXLOGLQJ��VXP�RI���\HDUV�
���LQ�GZHOOLQJV �� �� ��
���LQ�0DQVLRQV �� �� ��
���7RWDO ��� ��� ���
2OG�%XLOGLQJV
���LQ�GZHOOLQJV ��� ��� ��� ���
���LQ�0DQVLRQV ��� ��� ��� ���
���7RWDO ���� ���� ���� ����
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7DEOH�$������1HZ�DQG�ROG��IODWV��KLJK�VFHQDULR

<HDU ���� ���� ���� ����
3XOO�GRZQ�RI�IODWV��GHSUHFLDWLRQ �� \HDUV
���LQ�GZHOOLQJV �� �� ��
���LQ�0DQVLRQV �� �� ��
���7RWDO ��� ��� ���
1HZ�EXLOGLQJ��VXP�RI���\HDUV�
���LQ�GZHOOLQJV �� �� ���
���LQ�0DQVLRQV �� �� ��
���7RWDO ��� ��� ���
2OG�%XLOGLQJV
���LQ�GZHOOLQJV ��� ��� ��� ���
���LQ�0DQVLRQV ��� ��� ��� ���
���7RWDO ���� ���� ���� ����

(QHUJ\�GHPDQGV�RQ�KHDWLQJ�SHU�IODW�KDYH�EHHQ�FDOFXODWHG�VHSDUDWHO\�IRU�ROG�DQG�QHZ�KRXVHV�
$*5� GDWD� RI� VSHFLILF� HQHUJ\� GHPDQGV� FRQVLGHULQJ� WKH� LQFUHDVH� RI� HQHUJ\� HIILFLHQF\
�LQVXODWLRQ��PHWHULQJ�� HWF��� DUH� SUHVHQWHG� LQ� 7DEOH�$�� ���� )RU� WKLV�$((,�ZH� GLGQ·W� FRQVLGHU
LQFUHDVH�LQ�HIILFLHQF\�RI�ERLOHUV�

7DEOH�$������$QQXDO�JURZWK�UDWH�RI��HQHUJ\�LQWHQVLW\�$*5(,�>�@

<HDU ���� ���� ����
/RZ�VFHQDULR
���LQ�GZHOOLQJV ����� ����� �����

���LQ�0DQVLRQV ����� ����� �����
+LJK�VFHQDULR

��LQ�GZHOOLQJV ����� ����� �����
���LQ�0DQVLRQV ����� ����� �����

7KHVH� GDWD� UHSUHVHQW� DQ� DQQXDOO\� UHQRYDWLRQ� UDWLR� E\� ��� RI� DOO� ROG� IODWV� � ZLWK� VXSSRVHG
LQFUHDVH�LQ�HIILFLHQF\�E\�����SHU�UHQRYDWHG�IODW��7KHVH�GDWD��FRUUHVSRQG�WR�ILJXUHV�RI�IRUPHU
*'5�
6SHFLILF�HQHUJ\�GHPDQGV��6('��LQ�7-�IODW��KDYH�EHHQ�FDOFXODWHG��XQGHU�IRUPXOD�

6('L� �6('L���[��$*5(,��������

5HVXOWV�DUH�VXPPDULVHG�LQ�IROORZLQJ�WDEOH�
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7DEOH�$������6SHFLILF�HQHUJ\�GHPDQG�LQ�ROG�KRXVHV�>7-�IODW@

([LVWLQJ�)ODWV ���� ���� ���� ����
/RZ�VFHQDULR
���LQ�GZHOOLQJV �� ���� ���� ����
���LQ�0DQVLRQV �� ���� ���� ����
+LJK�VFHQDULR
���LQ�GZHOOLQJV �� ���� ���� ����
���LQ�0DQVLRQV �� ���� ���� ����

)RU� VSHFLILF� HQHUJ\�GHPDQG� LQ� QHZ�KRXVHV�ZH�KDYH�XVHG�GDWD� IURP� WKH�166� RI� WKH�&]HFK
5HSXEOLF�

7DEOH�$������6SHFLILF�HQHUJ\�GHPDQG�LQ�QHZ�KRXVHV�>7-�IODW@

1HZ�KRXVHV ���� ���� ����
/RZ�VFHQDULR
���LQ�GZHOOLQJV ���� ���� ����
���LQ�0DQVLRQV �� �� ��
+LJK�VFHQDULR
��LQ�GZHOOLQJV ���� ���� ����
���LQ�0DQVLRQV �� �� ��

8VLQJ�WKH�GDWD�RI�QHZ�DQG�ROG�KRXVHV�DQG�VSHFLILF�HQHUJ\�GHPDQG��WKH�WRWDO�HQHUJ\�GHPDQG
KDV�EHHQ�FDOFXODWHG�IRU�KHDWLQJ�V\VWHP�

7DEOH�$������(QHUJ\�GHPDQG�IRU�KHDWLQJ

<HDU ���� ���� ���� ����
/RZ�VFHQDULR
���LQ�GZHOOLQJV ����� ����� ����� �����
���LQ�0DQVLRQV ����� ����� ����� �����
���7RWDO ����� ����� ����� �����
+LJK�VFHQDULR
��LQ�GZHOOLQJV ����� ����� ����� �����
���LQ�0DQVLRQV ����� ����� ����� �����
���7RWDO ����� ����� ����� �����

,Q�QH[W� WDEOH�DUH�JLYHQ�DVVXPHG�GDWD�RI� �$*5� IRU� LQGLYLGXDO� HQHUJ\� FDUULHUV·� VKDUH� DW� ILQDO
FRQVXPSWLRQ�
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7DEOH�$������$*5�RI�HQHUJ\�FDUULHUVª�VKDUH�>�@�RQ�ILQDO�KHDW�GHPDQG
LQ�WKH�UHVLGHQWLDO�VHFWRU

<HDU ���� ���� ����
/RZ�VFHQDULR
&RDO�%LRPDVV ���� ���� �����
2LO�/3* ��� ��� ���
*DV ���� ���� ����
'LVWULFW�KHDW ���� ���� ����
(OHFWULFLW\ ���� ���� ����
+LJK�VFHQDULR
&RDO�%LRPDVV ���� ���� �����
2LO�/3* ��� ��� ���
*DV ���� ���� ����
'LVWULFW�KHDW ���� ���� ����
(OHFWULFLW\ ���� ���� ����

8VLQJ�WKLV�GDWD�DV�ZHOO�DV�WKH�DYHUDJH�GDWD�RI��ERLOHUV
�HIILFLHQF\��WKH�ILQDO�GHPDQG�DQG�$*5
RI�LQGLYLGXDO�HQHUJ\�FDUULHUV�KDYH�EHHQ�FDOFXODWHG�IRU�

• &RDO�	�ELRPDVV�FRPEXVWLRQ���E\�XVLQJ�DERYH�JLYHQ�$*5��GDWD���DQG�IODW�VSOLW�LQ�EDVH�\HDU�
WKH�$*5�RI�IXHO�FRQVXPSWLRQ�KDV�EHHQ�FDOFXODWHG�

• 'LVWULFW�KHDW���ZH�KDYH�XVHG�WKH�VDPH�ZD\�WR�FDOFXODWH�$*5�
• 2LO�	�/3*���$*5�RI�����ZDV�FRQVLGHUHG�
• (OHFWULFLW\�KHDWLQJ����$*5�RI����ZDV�FRQVLGHUHG�
• 1DWXUDO�*DV���FRYHUHG�WKH�UHPDLQLQJ�VKDUH�RI�KHDW�GHPDQG

7DEOH�$������JLYHV�SURSRVHG�GDWD�RI� LQGLYLGXDO�HQHUJ\�FDUULHUV� FRQVXPSWLRQ� IRU� UHVLGHQWLDO
KHDWLQJ��DV�ZHOO�DV�SURSRVHG��HIILFLHQF\�DW�ILQDO�KHDW�JHQHUDWLRQ�

7DEOH�$������(QHUJ\�FDUULHUV�FRQVXPSWLRQ��ORZ�VFHQDULR
HIILFLHQF\>�@ ���� ���� ���� ����

&RDO�%LRPDVV �� ����� ����� ���� ����
2LO�/3* �� ��� ��� ��� ���
*DV �� ����� ����� ����� �����
'LVWULFW�KHDW ��� ����� ����� ����� �����
(OHFWULFLW\ ��� ���� ���� ���� ����
7RWDO ����� ����� ����� �����

7DEOH�$������(QHUJ\�FDUULHUV�FRQVXPSWLRQ��KLJK�VFHQDULR

HIILFLHQF\>�@ ���� ���� ���� ����
&RDO�%LRPDVV �� ����� ����� ���� ����
2LO�/3* �� ��� ��� ��� ���
*DV �� ����� ����� ����� �����
'LVWULFW�KHDW ��� ����� ����� ����� �����
(OHFWULFLW\ ��� ���� ���� ���� ����
7RWDO ����� ����� ����� �����
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$�VLPLODU�ZD\�RI�HQHUJ\�GHPDQG�HVWLPDWLRQ�KDV�EHHQ�DSSOLHG�LQ�FDVH�RI�ZDUP�ZDWHU
SUHSDUDWLRQ�DQG�FRRNLQJ�

7DEOH�$������(QHUJ\�GHPDQG�DW�KRW�ZDWHU�SUHSDUDWLRQ
���� ���� ���� ����

3RSXODWLRQ ���� ���� ���� ����
+RXVHKROGV ���� ���� ���� ����
/RZ�VFHQDULR
(QHUJ\�GHPDQG�IRU�KRW�ZDWHU
���LQ�7- ����� ����� ����� �����
���SHU�&DSLWD ��� ��� ��� ���
���SHU�)ODW ��� ��� ��� ���
$*5�>�@
���LQ�7-
���SHU�&DSLWD � � �
���SHU�)ODW ���� ���� ����
���6KDUH�&DSLWD ���� ���� ����
+LJK�VFHQDULR
(QHUJ\�GHPDQG�IRU�KRW�ZDWHU
���LQ�7- ����� ����� ����� �����
���SHU�&DSLWD ��� ��� ��� ���
���SHU�)ODW ��� ��� ��� ���
$*5�>�@
���LQ�7-
���SHU�&DSLWD � � �
���SHU�)ODW ���� ���� ����
���6KDUH�&DSLWD ���� ���� ����

7DEOH�$������$*5�RI�HQHUJ\�FDUULHUVª�VKDUH�>�@�RQ�ILQDO�KHDW�GHPDQG�LQ�WKH�UHVLGHQWLDO�VHFWRU��ORZ�DQG
KLJK�VFHQDULR�

���� ���� ����
��&RDO�%LRPDVV ���� ���� ����
��2LO�/3* � � �
��*DV ��� ��� ���
��'LVWULFW�KHDW �� �� ��
��(OHFWULFLW\ ���� ���� ����

7DEOH�$������&RQVXPSWLRQ�RI�HQHUJ\�FDUULHUV�IRU�ZDUP�ZDWHU�GHPDQG�
����������ORZ�VFHQDULR

HIILFLHQF\>�@ ���� ���� ���� ����
�&RDO�%LRPDVV �� ��� ��� ��� ���
2LO�/3* �� ��� ��� ��� ���
*DV �� ���� ���� ���� �����
'LVWULFW�KHDW ��� ���� ���� ���� ����
(OHFWULFLW\ ��� ���� ���� ���� ����
7RWDO ����� ����� ����� �����

7DEOH�$������&RQVXPSWLRQ�RI�HQHUJ\�FDUULHUV�IRU�ZDUP�ZDWHU�GHPDQG�
KLJK�VFHQDULR
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HIILFLHQF\>�@ ���� ���� ���� ����
�&RDO�%LRPDVV �� ��� ��� ��� ���
�2LO�/3* �� ��� ��� ��� ���
�*DV �� ���� ���� ���� �����
�'LVWULFW�KHDW ��� ���� ���� ���� ����
�(OHFWULFLW\ ��� ���� ���� ���� ����
7RWDO ����� ����� ����� �����

,Q� IROORZLQJ� WDEOH�DUH�JLYHQ�UHVXOWV�RI�VLPLODU�HVWLPDWLRQV�RI� HOHFWULFLW\�DQG�JDV�GHPDQG� IRU
WKH�FRRNLQJ�

7DEOH�$������'HPDQG�RQ�HQHUJ\�FDUULHUV�IRU�FRRNLQJ
DQG�DSSOLDQFHV�XVH�LQ�KRXVHKROG
���� ���� ���� ����

/RZ�VFHQDULR
(OHFWULFLW\ ����� ����� ����� �����
*DV ���� ���� ���� ����
7RWDO ����� ����� ����� �����
+LJK�VFHQDULR
(OHFWULFLW\ ����� ����� ����� �����
*DV ���� ���� ���� ����
7RWDO ����� ����� ����� �����

(QHUJ\�&RQVXPSWLRQ�LQ�WKH�1RQ�LQGXVWULDO�6HFWRUV

7KH� QRQ�LQGXVWULDO� VHFWRUV�� DFFRUGLQJ� WR� WKH� VWDWLVWLFDO� FDWHJRULHV� XVHG� LQ� 65�� LQFOXGH� WKH
DJULFXOWXUH�� � VHUYLFHV� DQG� FRPPHUFLDO� DQG�RWKHU� DFWLYLWLHV��7RJHWKHU�ZLWK� WKHVH� VHFWRUV�� IXHO
XVH�RI�VWDWLRQDU\�FRQVXPHUV�LQ�WKH�WUDQVSRUWDWLRQ�VHFWRU�KDV�EHHQ�FRQVLGHUHG�LQ�RXU�EDODQFH�DV
D� SDUW� RI� WKH� VHFWRU� FRPPHUFLDO� 	� VHUYLFHV�� 7KH� $*5� RI� LQGLYLGXDO� HQHUJ\� FDUULHUV

FRQVXPSWLRQ�KDYH�EHHQ�FDOFXODWHG�XVLQJ�WKH�$*5�RI��*'3�DQG�DVVXPHG�HODVWLFLW\�YDOXHV�

7DEOH�$������$QQXDO�JURZWK�UDWH�RI��HOHFWULFLW\�IRU�WKH�DJULFXOWXUH
���� ���� ���� ����

/RZ�VFHQDULR
$*5�*'3�>�@ ��� ��� ���
(ODVWLFLW\ ���� ���� ���
FRQVXPSWLRQ�>7-@ ���� ���� ���� ����
$*5�FRQV�>�@ ���� ���� ���
+LJK�VFHQDULR

$*5�*'3�>�@ ��� ��� ���
(ODVWLFLW\ ���� ���� ���
FRQVXPSWLRQ�>7-@ ���� ���� ���� ����
$*5�FRQV�>�@ ���� ��� ���

(OHFWULFLW\�FRQVXPSWLRQ�IRU�KHDWLQJ�KDV�EHHQ�FDOFXODWHG�

&RQVL� �&RQVL���[�����$*5*'3�����[�(ODVWLFLW\����(,'�����

ZKHUH
(,'���HQHUJ\�LQWHQVLW\�GHFUHDVH�>�@
$*5*'3���DQQXDO�JURZWK�UDWH�RI�*'3�>�@
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&RQVL����FRQVXPSWLRQ�RI�HOHFWULFLW\�LQ�IROORZHG�\HDU
&RQVL����FRQVXPSWLRQ�RI�HOHFWULFLW\�LQ�SUHYLRXV�\HDU

7DEOH�$������(OHFWULFLW\�GHPDQG�IRU�KHDWLQJ�LQ�WKH�VHFWRU�RI
�VHUYLFHV�	�FRPPHUFLDO

���� ���� ���� ����
/RZ�VFHQDULR
$*5�*'3�>�@ ��� ��� ���
(ODVWLFLW\ ��� ���� ���
$*5�KHDW�>�@ ��� ��� ���
(QHUJ\�LQWHQVLW\��GHFUHDVH ���� ���� ����
���&RQVXPSWLRQ�>7-@ ������ ������ ������ ������
+LJK�VFHQDULR
$*5�*'3�>�@ ��� ��� ���
(ODVWLFLW\ ��� ���� ���
$*5�KHDW�>�@ ��� ��� ���
(QHUJ\�LQWHQVLW\��GHFUHDVH ���� ���� ����
���&RQVXPSWLRQ�>7-@ ������ ������ ������ ������

7R�TXDQWLI\�HOHFWULFLW\� FRQVXPSWLRQ� IRU�DSSOLDQFHV� LQ� WKLV� VHFWRU�� WKH� DQQXDO�JURZWK� UDWH� RI
HQHUJ\� LQWHQVLW\� $*5(,� KDV� EHHQ� XVHG� DQG� DVVXPHG� GDWD� FRUUHVSRQG� WR� WKH� ,($� YDOXHV�
&RQVXPSWLRQ�ZDV�FDOFXODWHG�DV�IROORZV�

&RQVL� �&RQVL���[����$*5*'3�����[�(ODVWLFLW\��[����$*5(,�����

7DEOH�$������(OHFWULFLW\�GHPDQG�IRU�DSSOLDQFHV�LQ�WKH
VHFWRU�RI�VHUYLFHV�	�FRPPHUFLDO

���� ���� ���� ����
/RZ�VFHQDULR
$*5*'3�>�@ ��� ��� ���
(ODVWLFLW\ ��� ��� ���
$*5(,�>�@ ���� ���� ����
�&RQVXPSWLRQ�>7-@ ������� ������� ������� �������
+LJK�VFHQDULR
$*5*'3�>�@ ��� ��� ���
(ODVWLFLW\ ��� ��� ���
$*5(,�>�@ ���� ���� ����
�&RQVXPSWLRQ�>7-@ ������� ������� ������� �������

+HDW�GHPDQG�IRU�WKH�QRQ�LQGXVWULDO�VHFWRU�KDV�EHHQ�HVWDEOLVKHG�XVLQJ�WKH�*'3�JURZWK�UDWH�
DVVXPHG�HODVWLFLW\�DQG�GHFUHDVH�LQ�HQHUJ\�LQWHQVLW\�

7DEOH�$������.H\�LQGLFDWRUV�IRU�KHDW�GHPDQG�HVWLPDWLRQ
���� ���� ���� ����

/RZ�VFHQDULR
*'3�RI�QRQ�LQGXVWULDO��VHFWRUV >ELO�6.@ >ELO�6.@ >ELO�6.@ >ELO�6.@
$JULFXOWXUH ���� ���� ���� ����
6HUYLFHV ����� ����� ����� �����
2WKHU ���� ���� ���� ����
7RWDO ����� ����� ����� �����
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$*5*'3�>�@ ���� ���� ����
(ODVWLFLW\ ��� ���� ���
(,'�>�@ ������ ������ ������
+HDW�GHPDQG ���� ������ ������ ������
+LJK�VFHQDULR
*'3�RI�QRQ�LQGXVWULDO��VHFWRUV >ELO�6.@ >ELO�6.@ >ELO�6.@ >ELO�6.@
$JULFXOWXUH ���� ���� ���� ����
6HUYLFHV ����� ����� ����� �����
2WKHU ���� ���� ���� ����
7RWDO ����� ����� ����� �����
$*5*'3�>�@ ���� ���� ����
(ODVWLFLW\ ��� ���� ���
(,'�>�@ ������ ������ ������
+HDW�GHPDQG ���� ������ ������ ������

6RPH�VKDUH�RI�HQHUJ\�VRXUFHV� LQ� WKH�QRQ�LQGXVWULDO�VHFWRUV�UHSUHVHQW�D�ERLOHUV�ZLWK� WKHUPDO
FDSDFLW\� KLJKHU� WKDQ� �0:W�� 6LPLODUO\�� DV� LQ� FDVH� RI� LQGXVWULDO� ERLOHUV�� VKDUH� RI� FRDO
FRQVXPSWLRQ�ZLOO�GHFUHDVH�LQ�WKHVH�VRXUFHV��GXH�WR�UHSODFHPHQW�E\�JDV��'DWD�RI�KHDW�GHPDQG
HVWLPDWLRQ��VSOLWWHG�IRU�LQGLYLGXDO�IXHOV���DUH�JLYHQ�LQ�WDEOHV��$������DQG�$�����

7DEOH�$������+HDW�GHPDQG�E\�IXHOV�LQ�WKH�QRQ�LQGXVWULDO�VHFWRUV��ORZ�VFHQDULR
���� ���� ���� ����

'HFUHDVH�LQ�FRDO�VKDUH � ����� ����� ������
/LJQLWH�LQ�VRXUFHV�!�0:W�>7-@ ���� ��� ��� ���
*DV�ERLOHUV HIILFLHQF\ � ��� ��� ���
)XHOV 7- ��>�@ +HDW�>7-@ +HDW�>7-@ +HDW�>7-@ +HDW�>7-@
/LJQLWH ���� �� ���� ��� ��� ���
+& ���� �� ���� ���� ���� ����
FRNH ��� �� ��� ��� ��� ���
EULTXHWWHV �� �� �� �� �� ��
1* ����� �� ����� ����� ����� �����
/3* ��� �� ��� ��� ��� ���
:22' ��� �� ��� ��� ��� ���
/)2 ��� �� ��� ��� ��� ���
'+ ����� ��� ����� ����� ����� �����

7DEOH�$������+HDW�GHPDQG�E\�IXHOV�LQ�WKH�QRQ�LQGXVWULDO�VHFWRUV�KLJK�VFHQDULR
���� ���� ���� ����

'HFUHDVH�RI�FRDO�VKDUH � ����� ����� ������
/LJQLWH�LQ�VRXUFHV�!�0:W�>7-@ ���� ��� ��� ���
*DV�ERLOHUV HIILFLHQF\ � ��� ��� ���
)XHOV 7- ��>�@ +HDW�>7-@ +HDW�>7-@ +HDW�>7-@ +HDW�>7-@
/LJQLWH ���� �� ���� ��� ��� ���
+& ���� �� ���� ���� ���� ����
FRNH ��� �� ��� ��� ��� ���
%ULTXHWWHV �� �� �� �� �� ��
1* ����� �� ����� ����� ����� �����
/3* ��� �� ��� ��� ��� ���
:22' ��� �� ��� ��� ��� ���
/)2 ��� �� ��� ��� ��� ���
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'+ ����� ��� ����� ����� ����� �����

)RU�OLJKWLQJ�WKH�IROORZLQJ�HODVWLFLW\�DQG��$*5�KDYH�EHHQ�FRQVLGHUHG�

7DEOH�$�������(OHFWULFLW\�GHPDQG�IRU�OLJKWLQJ
���� ���� ����

(ODVWLFLW\ ���� ��� ���
$*5�ORZ ��� ��� ���
$*5�KLJK ��� ��� ���

(QHUJ\�'HPDQG�LQ�WKH�7UDQVSRUWDWLRQ�6HFWRU
,Q� WKH� WUDQVSRUWDWLRQ� VHFWRU� SOD\V�GRPLQDQW� UROH� D� URDG� WUDQVSRUW�� (QHUJ\� GHPDQG� RI� URDG
WUDQVSRUW�LV�EDVHG�RQ�WKH�YHKLFOH�IOHHW��PLOHDJH�DQG�VSHFLILF�FRQVXPSWLRQ�RI�LQGLYLGXDO�YHKLFOH
W\SHV�� 3UHVHQW� DQDO\VLV� ZDV� EDVHG� XSRQ� SUHYLRXV� UHVXOWV�� OLVWHG� LQ� 7KH� 6HFRQG� 1DWLRQDO
&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�LQ�WKH�65������>�@��EXW�DOVR�VRPH�QHZ�DVVXPSWLRQV�LQ�D
ORZ�DQG�D�KLJK� VFHQDULR�KDYH�EHHQ� DGRSWHG�� ,Q� QH[W� WDEOHV� DUH� JLYHQ� DJJUHJDWHG� UHVXOWV� RI
WKHVH�DQDO\VHV�

7DEOH�$�������3HUVRQDO�YHKLFOH�IOHHW
���� ���� ���� ����

*DVROLQH
���������FFP ������ ������ ������ ������
��!������FFP ������ ������ ������ ������
��!������FFP ����� ����� ����� �����
��7RWDO ������ ������ ������ �������
'LHVHO
���������FFP ����� ����� ����� ������
��!������FFP ���� ���� ���� ����
��7RWDO ����� ����� ����� ������
/3* ��� ��� ��� ���
7ZR�6WURNH�(QJLQH ����� ����� � �
0RWRUF\FOHV ������ ������ ������ ������
7RWDO�FDUV ������ ������� ������� �������
3RSXODWLRQ ���� ���� ���� ����
&DUV��������&DS� ��� ��� ��� ���
$*5 ������ ����� �����

7DEOH��$������3HUVRQDO�YHKLFOH�PLOHDJH��>NP�\HDU�YHKLFOH@
���� ���� ���� ����

�*DVROLQH
���������FFP ���� ���� ���� ����
��!������FFP ����� ����� ����� �����
��!������FFP ����� ����� ����� �����
��7RWDO ���� ���� ����� �����
��'LHVHO
���������FFP ����� ����� ����� �����
��!������FFP ����� ����� ����� �����
��7RWDO ����� ����� ����� �����
��/3* ����� ����� ����� �����
�7ZR�6WURNH�(QJLQH ���� ���� ���� ����
��0RWRUF\FOHV ���� ���� ���� ����
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7DEOH�$������7RWDO�PLOHDJH�>PLO�NP�\HDU@
���� ���� ���� ����

���*DVROLQH
���������FFP ���� ���� ���� ����
��!������FFP ���� ���� ���� ����
��!������FFP ��� ��� ��� ���
��7RWDO ���� ���� ����� �����
���'LHVHO
���������FFP ��� ���� ���� ����
��!������FFP �� ��� ��� ���
��7RWDO ��� ���� ���� ����
���/3* � � � ��
���7ZR�6WURNH�(QJLQH ��� �� � �
���0RWRUF\FOHV ��� ��� ��� ���
7RWDO�&DUV ���� ����� ����� �����

7DEOH�$�������6SHFLILF�HQHUJ\�FRQVXPSWLRQ�>O����NP@
���� ���� ���� ����

*DVROLQH
���������FFP ��� ��� ��� ���
��!������FFP ��� ��� ��� ���
��!������FFP ��� ��� ��� ���
��7RWDO ��� ��� ��� ���
'LHVHO
���������FFP ��� ��� ��� ���
��!������FFP ��� ��� ��� ���
��7RWDO ��� ��� ��� ���
/3* ��� ��� ��� ���
7ZR�6WURNH�(QJLQH ���� ���� ���� ����
0RWRUF\FOHV ��� ��� ��� ���

7DEOH�$������)XHO�GHPDQG�IRU�SHUVRQDO�WUDQVSRUW
���� ���� ���� ����

*DVROLQH ����� ����� ����� �����
'LHVHO ���� ���� ���� ����
/3* �� �� �� ��
7ZR�6WURNH ���� ��� � �
7RWDO ����� ����� ����� �����

7DEOH�$������1XPEHU�RI�JDVROLQH�GXW\�YHKLFOHV�IUHLJKW�WUDQVSRUW
���� ���� ���� ����

*DVROLQH�'XW\�9HKLFOHV
���/LJKW ���� ���� ����� �����
���+HDY\ ���� ���� ��� �
���7RWDO ����� ����� ����� �����
'LHVHO�GXW\�YHKLFOHV
���/LJKW ����� ����� ����� �����
������������W ����� ������ ������ ������
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���!���W ����� ����� ����� �����
���7RWDO ������ ������ ������ ������
%XV
EXV�6$' ���� ���� ���� ����
EXV�0+' ���� ���� ���� ����
RWKHU�EXVVHV ���� ���� ���� ����
7RWDO ����� ����� ����� �����

7DEOH�$������)UHLJKW��YHKLFOH�DQG�EXV�PLOHDJH��>NP�\HDU�YHKLFOH@
���� ���� ���� ����

*DVROLQH�'XW\�9HKLFOHV
���/LJKW ����� ����� ����� �����
���+HDY\ ����� ���� ���� ����
���7RWDO ����� ����� ����� �����
'LHVHO�GXW\�YHKLFOHV
���/LJKW ����� ����� ����� �����
������������W ����� ����� ����� �����
���!���W ����� ����� ����� �����
���7RWDO ����� ����� ����� �����
%XV
EXV�6$' ����� ����� ����� �����
EXV�0+' ����� ����� ����� �����
RWKHU�EXVVHV ����� ����� ����� �����
7RWDO ����� ����� ����� �����
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7DEOH�$������7RWDO�PLOHDJH�RI�EXVHV�DQG�IUHLJKW�YHKLFOHV�>PLO�NP�\HDU@
���� ���� ���� ����

*DVROLQH�'XW\�9HKLFOHV
���/LJKW �� ��� ��� ���
���+HDY\ �� �� � �
���7RWDO ��� ��� ��� ���
���$*5 � � �
'LHVHO�GXW\�YHKLFOHV
���/LJKW ��� ���� ���� ����
������������W ���� ���� ���� ����
���!���W ��� ��� ��� ���
���7RWDO ���� ���� ���� ����
���$*5 � � �
%XV
EXV�6$' ��� ��� ��� ���
EXV�0+' ��� ��� ��� ���
RWKHU�EXVVHV ��� ��� ��� ���
7RWDO ��� ��� ��� ���

7DEOH�$�������6SHFLILF�IXHO�FRQVXPSWLRQ
���� ���� ���� ����

*DVROLQH�'XW\�9HKLFOHV
���/LJKW ���� ���� ���� ����
���+HDY\ ���� ���� ���� ����
���7RWDO ���� ���� ���� ����
'LHVHO�GXW\�YHKLFOHV
���/LJKW ���� ���� ���� ����
������������W ���� ���� ���� ����
���!���W ���� ���� ���� ����
���7RWDO ���� ���� ���� ����
%XV
EXV�6$' �� �� �� ��
EXV�0+' �� �� �� ��
RWKHU�EXVVHV �� �� �� ��
7RWDO ���� ���� ���� ����

7DEOH�$������(QHUJ\�GHPDQG�IRU�IUHLJKW�WUDQVSRUW�>*-@
���� ���� ���� ����

*DVROLQH ��� ��� ��� ����
'LHVHO ����� ����� ����� �����

7DEOH�$������7RWDO�HQHUJ\�GHPDQG�LQ�URDG�WUDQVSRUW
���� ���� ���� ����

*DVROLQH ����� ����� ����� �����
'LHVHO ����� ����� ����� �����
/3* �� �� �� ��
7ZR�6WURNH ���� ��� � �
*DVROLQH�WRWDO ����� ����� ����� �����
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)XHO� FRQVXPSWLRQ�VFHQDULR��SUHVHQWHG�DERYH��KDV�EHHQ� HVWDEOLVKHG� IURP� UHVXOWV� RI�SUHYLRXV
VWXG\�DQG�UHIHUUHG�WR� ORZ�VFHQDULR��)RU�D�KLJK�VFHQDULR�ZH�KDYH�HVWDEOLVKHG�IROORZLQJ� WRWDO
IXHO�GHPDQG�

7DEOH�$�������)XHO�GHPDQG�DW�KLJK�VFHQDULR
���� ���� ���� ����

*DVROLQH ����� ����� ����� �����
'LHVHO ����� ����� ����� �����
/3* �� �� �� ��
7ZR�6WURNH ���� ��� � �
JDVROLQH�WRWDO ����� ����� ����� �����

(OHFWULFLW\�GHPDQG�LQ�UDLO�WUDQVSRUW�KDV�EHHQ�TXDQWLILHG��VLPLODUO\�DV�LQ�FDVH�RI�RWKHU�VHFWRUV�
XVLQJ�DQQXDO�JURZWK�UDWH�RI�*'3�IRU��WUDQVSRUWDWLRQ�VHFWRU��$*5*'3���DQQXDO�JURZWK�UDWH�RI
HQHUJ\�LQWHQVLW\��$*5(,���DQG�$*5�RI�HOHFWULILFDWLRQ��$*5(/��

&RQVL� �&RQVL���[����$*5*'3�����[�(ODVWLFLW\��[����$*5(,������[������$*5(/�����

7DEOH�$������(OHFWULFLW\�GHPDQG�LQ�WUDQVSRUWDWLRQ�VHFWRU
���� ���� ���� ����

/RZ�VFHQDULR
$*5(/�>�@ ��� ��� ���
$*5(L�>�@ ���� ���� ����
$*5*'3�>�@ ���� ���� ���
&RQVXPSWLRQ�>7-@ ���� ���� ���� ����
$*5&RQV�>�@ ���� ���� ���
+LJK�VFHQDULR
$*5(/�>�@ ��� ��� ���
$*5(L�>�@ ���� ���� ����
$*5*'3�>�@ ���� ���� ���
&RQVXPSWLRQ�>7-@ ���� ���� ���� ����
$*5&RQV�>�@ ���� ���� ���

6HQVLWLYLW\�$QDO\VLV�2I�)LQDO�(QHUJ\�'HPDQG�,Q�,QGXVWU\

6HQVLWLYLW\�$QDO\VLV�2I�(QHUJ\�'HPDQG�,Q�,QGXVWU\

(QHUJ\�FRQVXPSWLRQ�FRQVLVWV�RI�WKHVH�GHPDQGV�
• WHFKQRORJ\�IXHOV
• LQGXVWULDO�KHDW�IURP�&+3�DQG�+3��VWHDP��KRW�ZDWHU�
• HOHFWULFLW\�FRQVXPSWLRQ���IURP�JULG�DQG�LQGXVWULDO�&+3�

7KH�LQGXVWULDO�VHFWRU�LV�FKDUDFWHULVHG�E\�WKH�KLJKHVW�OHYHO�RI�XQFHUWDLQW\��FDXVHG�E\�IROORZLQJ
IDFWRUV�
⇒ ,QGXVWU\�UHVWUXFWXULQJ�
⇒ DXWRQRPRXV�HQHUJ\�HIILFLHQF\�LPSURYHPHQW���$((,�
⇒ ,PSDFW�RI�QHZ�LQYHVWPHQW�DQG�QHZ�WHFKQRORJ\�WUDQVIHU�
7R�DQDO\VH�WKHVH�LPSDFWV�� WKH�VHQVLWLYLW\�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW�SURYLGLQJ���GLIIHUHQW
RSWLRQV�RI�HODVWLFLW\�OHYHO��7KHVH�HODVWLFLW\�OHYHOV�IRU�HQHUJ\�GHPDQGV�LQ�WKH�LQGXVWULDO�VHFWRU
DUH�VXPPDULVHG�LQ�IROORZLQJ�WDEOH�
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7DEOH�$�������(ODVWLFLW\�FRQVLGHUHG�DW�VHQVLWLYLW\�DQDO\VLV
(QHUJ\
GHPDQG

3HULRG 2SWLRQ�
%DVHOLQH

2SWLRQ�� 2SWLRQ�� 2SWLRQ��

7HFKQRORJ
\

������
����

� � � �

IXHO ������
����

�H� ��
�����\HDU

�H� �������\HDU �H� ��
�����\HDU

�H� ��
�����\HDU

,QGXVWULDO ������
����

��� ��� ��� ���

KHDW ������
����

�H� ��
�����\HDU

�H� ��������\HDU �H� ��
�����\HDU

�H� ��
�����\HDU

������
����

�H� ��
�����\HDU

�H� ��������\HDU �H� ��
�����\HDU

�H� ��
�����\HDU

(OHFWULFLW\ ������
����

��� ��� ��� ���

���� ���� ���� ���� ����
���� ���� ���� ���� ����
������
����

�H� ��
�����\HDU

�H� �������\HDU �H� ��
�����\HDU

�H� ��
�����\HDU

,Q�QH[W�ILJXUH�DUH�SUHVHQWHG�UHVXOWV�RI�PRGHOOLQJ��REWDLQHG�E\�XVLQJ�VFHQDULR����H�J��VFHQDULR
ZLWK�KLJK�*'3�JURZWK�UDWH�DQG�KLJK�QXFOHDU�HQHUJ\�XVH�RSWLRQ�DV�D�EDVHOLQH�

)LJXUH�$�����6HQVLWLYLW\�DQDO\VLV�RI�HODVWLFLW\�OHYHO�LPSDFW

��

��

��

��

��

��

��

���� ���� ���� ���� ���� ����

>P
LO
��
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Q
V
�&
2
�
@�
� .<272

RSWLRQ�

RSWLRQ�

RSWLRQ�

RSWLRQ�

$YHUDJH�(,
>7-�ELO�6N@

$YHUDJH����������
>WKRXVDQG�W�&2�@

2IIVHW
>WKRXVDQG�W�&2�@

RSWLRQ�� ���� ����� �����
RSWLRQ�� ���� ����� �����
RSWLRQ�� ���� ����� ����
RSWLRQ�� ���� ����� ��
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�$V�ZH�VHH�IURP�ILJXUH�DERYH��WKH�.\RWR�UHTXLUHPHQWV��FDQ�EH�DFKLHYHG�IRU�RSWLRQ����'LIIHUHQW
HODVWLFLW\� OHYHO� RI� LQGLYLGXDO� IROORZHG� RSWLRQV� GHWHUPLQHV� WKH� HQHUJ\� LQWHQVLW\� RI� WKH
LQGXVWULDO� VHFWRU�� ,Q� RXU� DQDO\VLV� WKH� HQHUJ\� FRQVXPSWLRQ� DQG� *'3� FUHDWLRQ� DW� VWHHO
SURGXFWLRQ�ZHUH�H[FOXGHG�DQG��HQHUJ\�LQWHQVLW\�FDQ�EH�H[SUHVV�DV�IROORZV�

(,LQG� ���)8(/���+($7���(/(&75,&,7<��������>7-�ELO6N@
�*'3,1'��*'30(7����

*'3�FUHDWLRQ�DW�VWHHO�SURGXFWLRQ�UHSUHVHQWV�����RI�*'3�FUHDWLRQ�LQ�PHWDOOXUJ\�VXE�VHFWRU���,Q
IROORZLQJ� ILJXUH� DQG� WDEOH� DUH� JLYHQ� GDWD� RI� UHODWLRQ� EHWZHHQ� &2�� HPLVVLRQV� DQG� HQHUJ\
LQWHQVLW\�LQ�WKH�LQGXVWULDO�VHFWRU�

)LJXUH�$�����&2��HPLVVLRQ�DV�D�IXQFWLRQ�RI�(,�LQ�LQGXVWU\

��

��

��

��

���� ���� ����

>7-�ELO�6N@
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��

HP�&2� .\RWR

8VLQJ� OLQHDU� H[WUDSRODWLRQ�� WKH� QHHGHG� HQHUJ\� LQWHQVLW\� RI� WKH� LQGXVWULDO� VHFWRU� WR� VDWLVI\
HQHUJ\� UHTXLUHPHQWV� LV� DERXW� ����7-�ELO�� 6N�� 7KLV� YDOXH� UHSUHVHQWV� $((,� E\� ���
DSSUR[LPDWHO\�

6HQVLWLYLW\�$QDO\VLV�RI�133�([SORLWDWLRQ

)RU�RSWLRQ�ZLWK�D�KLJK�QXFOHDU�HQHUJ\�XVH�ZH�FRQVLGHUHG�WKHVH�OHYHOV�RI��QXFOHDU�SRZHU�SODQW
LQVWDOODWLRQ�

7DEOH�$������&DSDFLW\�RI�QXFOHDU�SRZHU�SODQWV>0:H@
DW�KLJK�QXFOHDU�VFHQDULRV

\HDU ���� ���� ����
(%2� ��� � �
(%2� ��� ��� ���
(02� ��� ��� ���
(02� � ��� ���

0D[LPXP�RI� � WHFKQLFDOO\� IHDVLEOH�SRWHQWLDOV� FRQVLGHUV� WKH� ���GD\V�RI�PDLQWHQDQFH� DQG� IXHO
HOHPHQW�FKDQJH�DQG�IRUFHG�RXWDJH�E\�����7ZR�XQLWV�RI�QXFOHDU�UHDFWRUV��99(5�W\SH���ZLWK���[
����0:H��FDSDFLW\��FDQ�SURGXFH�IROORZLQJ�DPRXQW�RI�HOHFWULFLW\�

��[�����[�������[��������������[������ ������*:K�\HDU

)RU� VHQVLWLYLW\� DQDO\VLV� SXUSRVHV� ZH� KDYH� FRQVLGHUHG� WKHVH� OHYHOV� RI� WHFKQLFDO� QXFOHDU
FDSDFLW\�H[SORLWDWLRQ��������EDVHOLQH�VFHQDULR�������������������������������,Q�)LJXUH�$����
DUH� LOOXVWUDWHG� FXUYHV� RI� &2�� HPLVVLRQ� VFHQDULR� GHYHORSPHQW� IRU� GLIIHUHQW� OHYHOV� RI
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H[SORLWDWLRQ�WKH�QXFOHDU�SRWHQWLDO��,Q�)LJXUH�$�����LV�FRPSDUHG�DYHUDJH�HPLVVLRQ�OHYHO�IRU�WKH
SHULRG�������������ZLWK�WKH�.\RWR�UHTXLUHPHQWV�

)LJXUH��$�����(PLVVLRQ�VFHQDULRV�IRU�SHULRG�������������DW�GLIIHUHQW�OHYHOV�RI�QXFOHDU�SRWHQWLDO
H[SORLWDWLRQ
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)LJXUH��$�����&RPSDULVRQ�RI�DYHUDJH�HPLVVLRQ�OHYHO�IRU�SHULRG�����������ZLWK�WKH��.\RWR�UHTXLUHPHQWV
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133([S (P�&2� .\RWR 2IIVHW
>�@ >WKRXVDQGV�WRQV@ >WKRXVDQGV�WRQV@ >WKRXVDQGV�WRQV@
�� ����� ����� �����
�� ����� ����� �����
�� ����� ����� ����
�� ����� ����� ���
�� ����� ����� ���
��� ����� ����� ����

%DVHOLQH�6FHQDULR�)RU�$QDO\VLV�2I��-,�,PSDFWV

2Q�WKH�EDVH�RI�UHVXOWV�IURP�SUHYLRXV�VHQVLWLYLW\�DQDO\VLV��EDVHOLQH�VFHQDULR�IRU�HYDOXDWLRQ�WKH
-,�LPSDFW�KDV�EHHQ�VHOHFWHG�XVLQJ�WKHVH�DVVXPSWLRQV�
• ���$((,�FRPSDULQJ�ZLWK�D�VFHQDULR�����EXVLQHVV�DV�XVXDO��KLJK�QXFOHDU��KLJK�*'3�
• 6XSSRVHG�OHYHOV�RI�WHFKQLFDOO\�IHDVLEOH�QXFOHDU�SRWHQWLDO�H[SORLWDWLRQ�ZHUH�

���� ���
���� ���
���� ���
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1HZ�(QHUJ\�'DWD�)RU�7KH�<HDU�����

&ROOHFWHG� LQSXW�GDWD�RI� HQHUJ\� FRQVXPSWLRQ� IURP�(QHUJ\� VWDWLVWLFV� DQG�1DWLRQDO� ,QYHQWRU\
DUH�EHLQJ�SUHVHQWHG�LQ�IRUP�JLYHQ�LQ�IROORZLQJ�WDEOHV�

7DEOH�$�������3ULPDU\�HQHUJ\�VRXUFHV��3(6��LQ�����
3ULPDU\�HQHUJ\��>7-@�

)XHO�W\SH 3URGXFWLRQ ,PSRUWV ([SRUWV 6WRFN�&KDQJHV &RQVXPSWLRQ
&UXGH�2LO ���� ������ � ����� ������
1DWXUDO�*DV�/LTXLGV � � � � �
*DVROLQH � ��� ����� �� ������
.HURVHQH � � ���� ��� �����
-HW�.HURVHQH � � � � �
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+HDWLQJ�SODQWV
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7DEOH�$������)LQDO�FRQVXPSWLRQ���ILQDO�HQHUJ\�XVHV�LQ�����
(8& 5HVRUWV�E\�GRPHVWLF PHWKRGRORJ\
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LDO
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DO
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5HIHUHQFHV

� ,3&&�*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV��YROXPH�������
� *XLGDQFH�IRU�0LWLJDWLRQ�$VVHVVPHQWV��9HUVLRQ����&RXQWU\�6WXG\�0DQDJHPHQW�WHDP��:DVKLQJWRQ
'&�����

� 6ORYDN�5HSXEOLF·V�&RXQWU\�6WXG\��6\QWKHVL]LQJ�5HSRUW��%UDWLVODYD�����
� 7KH�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH��65��-XQH������
� (13(3�0DQXDO��$UJRQH�1DWLRQDO�/DERUDWRU\�����
� 6WDWLVWLFDO�<HDUERRN�RI�65���HGLWLRQV����������������������
� 3DYRO�.DUDV]��)RUHFDVW�RI�VHOHFWHG�PDFURHFRQRPLF�LQGLFDWRUV�RI�6ORYDN�HFRQRPLFV��3DUW�����
(FRQRPLQJ�&RQVXOWLQJ��%UDWLVODYD�����

� 3URILQJ�V�U�R���$FKLHYHPHQW�RI�(PLVVLRQ�6WDQGDUGV�'HILQHG�IRU�1HZ�6RXUFHV�RI�$LU�3ROOXWLRQ�E\�WKH
([LVWLQJ�2QHV��0�3�65��%UDWLVODYD��$SULO������

� (QHUJ\�DQG�1XFOHDU�3RZHU�3ODQQLQJ�LQ�'HYHORSLQJ�&RXQWULHV��,$($�9LHQQD������
�� (QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�65�XS�WR�WKH�\HDU�������0+�65��%UDWLVODYD��2FWREHU������
�� (8�$JHQGD��������6WHOOXQJQDKPH�GHU�.RPPLVLRQ�]XP�$QWUDJ�GHU�6ORZDNHL�DXI�%HLWULWW�]XU

(XURSlLVFKHQ�8QLRQ��%U�VVHO������
�� (XURSHDQ�%DQN�IRU�5HFRQVWUXFWLRQ�DQG�'HYHORSPHQW��(%5'���7UDQVLWLRQ�5HSRUW�������/RQGRQ������
�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���(QHUJ\�3ROLFLHV�RI�WKH�6ORYDN�5HSXEOLF�������6XUYH\��3DULV������
�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���(QHUJ\�3ROLFLHV��&]HFK�DQG�6ORYDN�)HGHUDO�5HSXEOLF������

6XUYH\��3DULV������
�� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���:RUOG�(QHUJ\�2XWORRN�������(GLWLRQ��3DULV������
�� 2(&'��(FRQRPLF�2XWORRN�����'HFHPEHU�������3DULV������
�� 3URJQRV��(QHUJLHUHSRUW�,,��'LH�(QHUJLHPlUNWH�LQ�'HXWVFKODQG�LP�]XVDPPHQZDFKVHQGHQ�(XURSD��

3HUVSHNWLYHQ�ELV�]XP�-DKU�������%DVHO������
�� 8QLWHG�1DWLRQV��(FRQRPLF�6XUYH\�RI�(XURSH�LQ��������������1HZ�<RUN��*HQHYH������
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$33(1',;��

0(7+2'2/2*<�$1'�,1387�'$7$

,Q� WKLV�DSSHQGL[� WKH� VLPSOLILHG�PRGHO� RI� DQDO\VLV� IRU� HVWLPDWLQJ�*+*�PDUNHW� SRWHQWLDO� LV
GHVFULEHG��DV�ZHOO�DV�WKH�VHQVLWLYLW\�DQDO\VLV�DSSOLHG�

6LPSOLILHG�0RGHO�)RU�$QDO\VLV

7KH� VLPSOLILHG� PRGHO� DQDO\VLV� ZKLFK� ,1)5$6� LV� HODERUDWLQJ� LV� QRW� D� IXOO� VFDOH� HFRQRPLF
PRGHO�VXFK�DV�WKH�PDFUR�HFRQRPLF�PRGHO�*5((1��RU�WKH�ERWWRP�XS�PRGHO�0$5.$/�LQ�WKH
IROORZLQJ�VHQVH��,W�GRHV�QRW�FRQVLGHU�WKH�HFRQRPLF�UHSHUFXVVLRQV�RI�*+*�WUDGLQJ�LQ�WHUPV�RI
LPSDFWV� RQ� HFRQRPLF� VWUXFWXUH��*'3�� FDSLWDO� DQG� ODERXU� HWF�� �DQG� LWV� IHHGEDFN� RQWR�*+*�
HPLVVLRQV� DQG�0$&·V��� 7KH� VLPSOLILHG�PRGHO� LV� D� SDUWLDO� HTXLOLEULXP�PLFUR� HFRQRPLF� W\SH
PRGHO�ZKLFK�XVHV�IL[HG�HFRQRPLF�SHUVSHFWLYHV�DQG�ZRUNV�ZLWK�WKH�IROORZLQJ�LQSXWV�
− WKH�0$&�FXUYHV����DV�GHPDQG�DQG�DV�VXSSO\�VLGH�RIIVHW�PDUNHW�LQIRUPDWLRQ��DQG
− WKH�EDVHOLQH�&2��HPLVVLRQ�SHUVSHFWLYHV�IRU�HDFK�RI�WKH�UHJLRQV�WR�EH�DQDO\VHG���

:LWK� WKHVH� LQSXWV� D� �VLQJOH�� ZRUOG� PDUNHW� HTXLOLEULXP� SULFH� IRU� &2�� �*+*�� RIIVHWV� LV
HVWLPDWHG�DV�DQ�LQWHUPHGLDU\�YDULDEOH��8VLQJ�LW��HVWLPDWHV�DUH�WKHQ�GHULYHG�IRU�WKH�PD[LPXP
WKHRUHWLFDO�SRWHQWLDO� IRU�GRPHVWLF�DQG� LQWHUUHJLRQDO� WUDGH�YROXPHV�DQG�DVVRFLDWHG�PRQHWDU\
YDOXHV��,Q�SUDFWLFH�WKH�-,�YROXPH�ZLOO�EXLOG�XS�VORZO\�RYHU�WLPH��VHH�VHFWLRQ���������7KH�OHVV�WKH
PDUNHW� UHVWULFWLRQV�� WKH� WUDQVDFWLRQ�FRVWV�DQG�RWKHU�PDUNHW� EDUULHUV�� WKH� IDVWHU� WKLV� EXLOG�XS
FDQ�EH�H[SHFWHG�WR�GHYHORS�

0DUNHW�SULFHV�RI�FDUERQ�RIIVHWV��PDUNHW�YDOXHV�DQG�WUDGH�YROXPHV�GHSHQG�RQ�WKH�DVVXPSWLRQ
DERXW�WKH�PDUNHW�RUJDQLVDWLRQ�DQG�WKH�W\SH�DQG�VWUXFWXUH�RI�WKH�RIIVHW�PDUNHW�RQ�WKH�GHPDQG
DQG�VXSSO\�VLGH��0HWKRGRORJLFDOO\�ZH�DVVXPH�WKDW�ZLOOLQJQHVV�WR�SD\��:73����RI�WKH�LQYHVWRU
LV� OHVV�WKDQ��RU�HTXDO�WR�WKHLU�GRPHVWLF�0$&V�� �DQG�WKDW�WKH�ZLOOLQJQHVV�WR�VHOO� �:76��RI� WKH
KRVW�FRXQWULHV�LV�HTXDO�WR��RU�KLJKHU�WKDQ�WKHLU�UHVSHFWLYH�0$&V��7KHQ�PDUNHW�HTXLOLEULXP�LQ
WKH�FDUERQ�RIIVHWV�PDUNHW�LV�JLYHQ�E\�WKH�HTXDOLW\�RI�PDUJLQDO�DEDWHPHQW�FRVW��0$&��EHWZHHQ
WKH�UHJLRQV�

0$&�:�(XURSH� �0$&�1$� �0$&�3DFLILF� �0$&�(,7

7KH� GHPDQG� FXUYHV� RI� WKH� EX\HUV·� FRXQWULHV� DUH� VLPLODU� WR� WKH� PDUJLQDO� DEDWHPHQW� FRVW
FXUYHV��7R�VLPXODWH�WKH�WRWDO�GHPDQG�RI�2(&'�FRXQWULHV�DQG�WKH�WRWDO�VXSSO\�RI�(,7�ZH�FDQ
XVH�DJJUHJDWHG�GHPDQG�DQG�VXSSO\�FXUYHV��)LJXUH�$�����LOOXVWUDWHV�WKH�JHQHUDO�DSSURDFK�

                                                
31 Modified by transaction cost assumptions
32 Supply and demand curves for GHG offsets are treated as fixed, exogenous „inverse
functions“ of each other.
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)LJXUH�$���� 7KH�WKHRUHWLFDO�VLPXODWLRQ�RI�WKH�&2��RIIVHWV�PDUNHW

7KH� WKHRUHWLFDO� VLPXODWLRQ� RI� WKH�&2�� RIIVHWV�PDUNHW� EHWZHHQ�$QQH[� �� FRXQWULHV� IROORZV� D

VWHS�E\�VWHS�DSSURDFK��7KH� DJJUHJDWHG�0$&�FXUYHV�RI� WKH�(,7�JURXS� UHSUHVHQW� WKH� VXSSO\
FXUYH��6���7KH�DJJUHJDWHG�0$&�FXUYHV�RI�WKH�2(&'�FRXQWULHV�DUH�WKH�EDVLV�IRU�WKH�DJJUHJDWHG
GHPDQG��'��RI�EX\HU�UHJLRQV��3$&��:(�DQG�1$�
7KH� VWDWLF� HTXLOLEULXP� SULFH� LQ� WKH� WKHRUHWLFDO� PRGHO� �ZLWKRXW� FUHGLWLQJ� UHVWULFWLRQV� DQG
WUDQVDFWLRQ� FRVW�� LV� UHSUHVHQWHG� E\� SRLQW� 3�� 7KH� WRWDO� GHPDQG� RI� (,7� RIIVHWV� E\� 2(&'
FRXQWULHV�LV�LQGLFDWHG�E\�WKH�GLVWDQFH�EHWZHHQ�$�DQG�&��2(&'�FRXQWULHV�ZLOO�UHGXFH�WKH�&2�
HPLVVLRQV�GRPHVWLFDOO\�IURP�%�WR�&���7KLV�LV�WUXH�IRU�WKH�FDVH�ZKHUH�WKHUH�DUH�QR�OLPLWDWLRQV�RQ
WKH�SHUFHQWDJH�RI�WKH�FRPPLWPHQWV�ZKLFK�D�FRXQWU\�FDQ�DFKLHYH�E\�-,�

7R� VLPXODWH� WKH�GHPDQG�RI� HDFK�2(&'� UHJLRQ� LW� FDQ� EH� DVVXPHG� WKDW� LQ� WKH� ILUVW� VWHS� WKH
UHJLRQ�ZLWK�WKH�KLJKHVW�0$&V�DQG�WKHUHIRUH�WKH�KLJKHVW�EHQHILW�DQG�ZLOOLQJQHVV�WR�SD\�ZRXOG
LQYHVW�LQ�&2��RIIVHWV�����$W�WKH�SRLQW�ZKHUH�WKH�SULFH�LV�VLPLODU�WR�WKH�KLJKHVW�0$&�RI�WKH�QH[W

UHJLRQ��WKH�WZR�UHJLRQV�WRJHWKHU�ZRXOG�EX\�RIIVHWV��7KH�VDPH�SURFHGXUH�ZRXOG�EH�DSSOLHG�WR
WKH�QH[W�LQYHVWRU�UHJLRQ�V��ZLWK�ORZHU�0$&V�\HW�

,I�UHVWULFWLRQV�RQ�RIIVHWV�FUHGLWLQJ�2(&'�FRXQWULHV�DUH�VSHFLILHG��WKH�DQDO\VLV�PXVW�EH�DGDSWHG�
%X\HU� FRXQWULHV�ZLOO� KDYH� WR� IXOILO� WKHLU� RZQ�GRPHVWLF� REOLJDWLRQV� ILUVW�� ,I� RQO\� � ����RI� WKH
WRWDO� REOLJDWLRQV� FDQ� EH� IXOILOOHG� E\� EX\LQJ� RIIVHWV� IURP� (,7� FRXQWULHV�� LQYHVWRU·V� FRXQWU\·V
0$&�DQG�GHPDQG�FXUYHV�ZLOO� VKLIW� WR�D�KLJKHU� OHYHO�� ,I� WKHUH� LV�D� FRPPLWPHQW� IRU�:HVWHUQ
(XURSH�RI�D����UHGXFWLRQ�RI�&2��HPLVVLRQV� �FRPSDUHG� WR������ OHYHO���RU� �����FRPSDUHG� WR

                                                
33 It is important to observe the following: For each region the MAC at the level of the last ton reduced domestically is relevant. For

Western Europe, this level is -6% from baseline 2010, while for the Pacific region it is about -17% from baseline. This is why in figures 4 and 5

the PAC region has the highest willingness to pay (33 $/ton), eventhough in figure 2 the MAC curve of WE is above the curve for PAC.
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WKH������EDVHOLQH�� WKHVH�FRXQWULHV�PXVW� UHGXFH�HPLVVLRQV�E\�DERXW������GRPHVWLFDOO\����7KH
0$&� IRU� WKH� UHVW� RI� WKH� UHGXFWLRQV� QHHGHG� �GHPDQG� IRU� RIIVHWV�� ZLOO� EH� KLJKHU�� ,I� WKH
GLIIHUHQFH� EHWZHHQ� WKH�0$&V� RI�2(&'�DQG�(,7� DUH� ELJ� HQRXJK�� WKH�ZLOOLQJQHVV� RI�2(&'
FRXQWULHV� WR� SD\� ZLOO� EH� KLJKHU� WKDQ� WKH� PDUJLQDO� DEDWHPHQW� FRVWV� LQ� (,7� FRXQWULHV�� 7R
HVWLPDWH� PDUNHW� SULFHV� DQG� YDOXHV� RI� RIIVHWV� XQGHU� VXFK� FRQGLWLRQV�� IXUWKHU� DVVXPSWLRQV
DERXW�WKH�W\SH�RI�PDUNHW�FRPSHWLWLRQ�DQG�QHJRWLDWLRQ�DUH�QHFHVVDU\�

7KHRUHWLFDO�0DUNHW�9ROXPH�$QG�0DUNHW�9DOXH

$VVXPSWLRQV�2Q�0DUNHW�2UJDQLVDWLRQ

$V�PHQWLRQHG�DERYH�WKH�UHVXOWV�RI�WKH�PRGHO�VLPXODWLRQV�GHSHQG�RQ�WKH�DVVXPSWLRQV�PDGH
RQ�WKH�0$&�FXUYHV��RQ�WKH�W\SH�RI�RIIVHW�PDUNHW�� WKH�GHJUHH�RI�FRPSHWLWLRQ�RQ�WKH�GHPDQG
DQG�VXSSO\�VLGH��(�J��IRU�WKH�VWDWLF�HTXLOLEULXP�DQDO\VLV��DV�H[SODLQHG�XQGHU�VHFWLRQ��������WKH
IROORZLQJ�DUH�WKH�PDLQ�DVVXPSWLRQV�

• )XOO�FRPSHWLWLRQ�RQ�GHPDQG�DQG�VXSSO\�VLGH
• (TXLOLEULXP�DW�IXOO\�GHYHORSHG�PDUNHWV�LV�FRQVLGHUHG
• 7KHUH�LV�QR�VLQJOH�GRPLQDQW�SOD\HU��QHLWKHU�RQ�WKH�GHPDQG�QRU�RQ�WKH�VXSSO\�VLGH�
• ,I�0$&·V�RI�EX\HU�FRXQWULHV�DUH�VLJQLILFDQWO\�KLJKHU�WKDQ�0$&·V�RI�VHOOHU��KRVW�

FRXQWULHV����IRU�H[DPSOH�GXH�WR�WUDGLQJ�UHVWULFWLRQV���WKH�PDUNHW�SULFH�LV�DVVXPHG�WR�EH
WKH�DYHUDJH�RI�WKH�WZR�0$&�FXUYHV�DW�WKH�SRLQW�ZKHUH�-,�FUHGLW�WUDGLQJ�FDQ�VWDUW�

• 7UDQVDFWLRQ�FRVWV�DUH�����RI�WKH�WRWDO�SURMHFW�FRVWV�
• &RPPLWPHQWV��IROORZLQJ�WKH�QDWLRQDO�FRPPLWPHQWV�RI�&23���RI�.\RWR�IRU�SHULRG�������

������VHH�WDEOH�������
• &UHGLWLQJ������RI�WRWDO�REOLJDWLRQV�FRPSDUHG�WR�EDVHOLQH�FDQ�EH�IXOILOOHG�E\�RIIVHWV

WUDGLQJ������PXVW�EH�GRQH�GRPHVWLFDOO\
• 2IIVHWV�WUDGLQJ�LV�UHVWULFWHG�WR�$QQH[���FRXQWULHV��(,7·V�ZLWK�2(&'��WKHUH�LV�QR�WUDGH

DPRQJ�2(&'�FRXQWULHV��DQG�WKH�-,�SDUWLFLSDWLRQ�RI�GHYHORSLQJ�FRXQWULHV��7KURXJK
&'0��LV�QRW�FRQVLGHUHG

                                                
34 70% of a 12% reduction is 8.5%.
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6FHQDULR�5HVXOWV

$QQH[� �� FRXQWULHV� VKDOO� UHGXFH� &2�� HPLVVLRQV� GRPHVWLFDOO\� XQWLO� ����� E\� ���� RI� WKHLU

REOLJDWLRQV�� 7KH� UHPDLQLQJ� ���� FDQ� EH� WUDGHG�� 7KH� IROORZLQJ� ILJXUH� $�� �� VXPPDULVHV� WKH
VFHQDULR�UHVXOWV�IRU�WKH�IRXU�UHJLRQV�GHILQHG�

)LJXUH�$���� &DOFXODWLRQV�RI�WKH�GRPHVWLF�DQG�-,�WUDGHG�&2��UHGXFWLRQV

PAC NA WE OECD EIT

% of 1990 � Mio t/a 1710 6850 3510 12070 4370

ó > 1990 in % + 16 + 26% + 4% + 17% + 28%

ì 1990 Mio t/a 1470 5420 3370 10260 3410

100% ö  - Mio t/a -203 -1260 -273 -1736 -721

ú  - % (2010) -12% -18% -8% -14% -16%

÷  - Mio t/a 37 170 -133 74 239

ø  - % of 1990 3% 3% -4% 1% 7%

í  - Mio t/a -87 -540 -117 -744 -309

û  - % of 1990 -6% -10% -3% -7% -9%

2010 Target ç Mio t 1420 5050 3120 9590 3340

Total 
reduction 
from 2010 in 
% baseline -17% -26% -11% -21% -24%

in Mio t/a -290 -1800 -390 -2480 -1030

MAC last ton 
domestic 
($/t) 55 62 48 55 6
MAC first ton 33 37 29 33 4

Baseline

Reduction rel. 
to baseline

Reduction rel. 
to 1990

Domestic

Reduction with 
JI Trading

1990 2010

70

= Target

30%

&DOFXODWLRQV�RI�WKH�GRPHVWLF�DQG�-,�WUDGHG�&2��UHGXFWLRQV�IRU�WKH�IRXU�UHJLRQV��EDVHG�RQ��WKH

.\RWR� &2�� UHGXFWLRQ� FRPPLWPHQWV� DQG� WKH� DVVXPSWLRQ� WKDW� ���� FUHGLWLQJ� VKDUH� RI� WRWDO
FRPPLWPHQWV�FRPSDUHG�WR�EDVHOLQH�FDQ�EH�DFKLHYHG�WKURXJK�-,�
8QGHU�WKHVH�QHZ�FRQGLWLRQV�KLJKHU�0$&V�DUH�UHOHYDQW� �WKDQ� LI�QR��REOLJDWLRQV� IRU�GRPHVWLF
UHGXFWLRQ�H[LVWHG���QDPHO\� WKRVH�ZKLFK�SUHYDLO�DIWHU� IXOILOOLQJ� WKH�GRPHVWLF�REOLJDWLRQV��7KH
(,7�FRXQWULHV�KDYH�E\�IDU�WKH�ORZHVW�0$&��,I�WKH�(,7�FRXQWULHV�ZRXOG�VHOO�DOO�RI�WKH�����PLO�W
RIIVHWV�ZKLFK�2(&'�FRXQWULHV�DUH�DOORZHG�WR�-,�WUDGH��WKLV�ZRXOG�FRUUHVSRQG�WR����������RI
WRWDO������PLO�W��RI�WKH�(,7·V�EDVHOLQH�LQ�������7KH�PDUJLQDO�FRVWV�WR�UHGXFH�WKH�ODVW�WRQ�RI�WKH
(,7·V�RZQ�REOLJDWLRQV�RI����������� ������PLO�W�D�LV�HVWLPDWHG�DW�DERXW�����WRQ��,W�LV�DVVXPHG
WKDW�(,7�FRXQWULHV�GR�QRW�DFW�DV�LQYHVWRUV�LQ�FRXQWULHV�ZLWK�HYHQ�ORZHU�0$&·V�

)LJXUH�$����VKRZV�WKH�LQWHUQDWLRQDO�RIIVHW�GHPDQG�DQG�VXSSO\�FXUYHV��UHSUHVHQWLQJ�D�PRGHO
IRU�HVWLPDWLQJ�WKH�WKHRUHWLFDO�SRWHQWLDOV�IRU�RIIVHW�PDUNHWV�EHWZHHQ�WKH�WKUHH�2(&'�GHPDQG
UHJLRQV� 1$�� :(� DQG� 3$&�� DQG� WKHLU� VXSSO\� UHJLRQ� (,7�� 7KH� YDULDEOH� SORWWHG� RQ� WKH
KRUL]RQWDO�D[LV� LV� WKH�WUDGH�YROXPH��LQ�PLO� W�D�DIWHU�WKH�FRPSOHWH�IXOILOPHQW�RI� WKH�GRPHVWLF
UHGXFWLRQ� REOLJDWLRQ�SDUW�� ����RI� WKH� WRWDO� REOLJDWLRQV���2Q� WKH� YHUWLFDO� D[LV�� WKH�0$&V� DUH
SORWWHG��LQ���W�
7KH� DJJUHJDWH� (,7� VXSSO\� 0$&� FXUYH� 6� LV� VHOI�H[SODLQLQJ�� 7KH� GRWWHG� FXUYH� $'� VORSLQJ
WRZDUG�WKH�ULJKW� ORZHU�VLGH� LV� WKH�ÅKRUL]RQWDOO\� LQYHUWHG´�0$&�FXUYH�RI� WKH� WKUHH�GHPDQG
2(&'�GHPDQG�UHJLRQV��WKXV�UHSUHVHQWLQJ�WKHLU�GHPDQG�FXUYH��7KH�VWHSSHG�FXUYH�EHORZ�WKLV
GHPDQG�FXUYH�VKRZV� WKH�PD[��ZLOOLQJQHVV� WR�SD\� IRU�RI�HDFK�RI� WKH� WKUHH�2(&'�UHJLRQV� WR
EX\�RIIVHWV�IURP�(,7V���HDFK�RI�WKH�OHYHOV�FRUUHVSRQGV�WR�WKH�0$&�RI�WKH�ODVW�WRQ�GRPHVWLFDOO\
UHGXFHG�LQ�DQ�2(&'�UHJLRQ��EHIRUH�WUDGLQJ�LV�DOORZHG���7KH�DFWXDO�WUDGLQJ�SULFH�WKDW�FDQ�EH
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H[SHFWHG�LQ�SUDFWLFH� OLHV�VRPHZKHUH�EHWZHHQ�WKH�ZLOOLQJQHVV�WR�SD\�RI�WKH�GHPDQG�UHJLRQV�
DQG�WKH�VXSSO\�FXUYH�RI�WKH�(,7V��$FFRUGLQJ�WR�WKH�WUDGLWLRQDO�VWDWLF�DQDO\VLV�WKHUH�ZRXOG�EH
RQO\� RQH� WUDGLQJ� SULFH�� FRUUHVSRQGLQJ� WR� WKH� SRLQW� ZKHUH� WKH� 0$&V� RI� WKH� GHPDQG� DQG
VXSSO\�FXUYHV�DUH�HTXDO���7KLV�LV�DQ�DSSUR[LPDWH�PRGHO�IRU�WKH�DOORZDQFH�WUDGLQJ�VLWXDWLRQ��
2Q� WKH� RWKHU� KDQG�� WKH� G\QDPLF� DQDO\VLV� RI� WKH�PDUNHW� GHYHORSPHQW� VXJJHVWV� WKDW� WUDGHV
ZRXOG�ILUVW�EH�UHDOLVHG�ZLWK�WKH�UHJLRQ�RIIHULQJ�WKH�KLJKHVW�SULFHV���,Q�ILJXUH�WKLV�LV�1$��ZLWK
0$&V�RI������W�IRU�WKH�ODVW�GRPHVWLF�UHGXFWLRQ��DQG�WKHUHIRUH�IRU�WKH�GHPDQG�IRU�RIIVHWV���,I
WKH�GHPDQG�DQG�WKH�VXSSO\�FXUYHV�WR�QRW�FURVV�ZLWKLQ�WKH�YROXPH�RI�WUDGLQJ�DOORZHG��WUDGLQJ
SULFHV�ZLOO�EH�D�UHVXOW�RI�QHJRWLDWLRQ�
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)LJXUH�$���� 6LPXODWLRQ�RI�PD[LPXP�SRWHQWLDO�IRU��&2��RIIVHW�PDUNHW

S CEE

D NA

D Pac

offsets trade
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'� �'HPDQG��6� �6XSSO\

6LPXODWLRQ� RI� WKH�PD[��SRWHQWLDO�&2��RIIVHW�PDUNHW� LI� ����RI�$QQH[� �� FRXQWULHV
� UHGXFWLRQ

WDUJHWV�FRPSDUHG�WR�EDVHOLQH�FDQ�EH�WUDGHG��VRXUFHV��VHH�7DEOH������' �GHPDQG��6 �VXSSO\

$V� LOOXVWUDWHG� LQ� )LJXUH�$�� ��� DQG� RQ� WKH� EDVLV� RI� WKH� -,� IUDPHZRUN� DVVXPSWLRQV�PDGH� DOO
2(&'� UHJLRQV�ZRXOG� EX\� RIIVHWV� IURP� (,7·V�� 7KH�PDUNHW� SULFH� UHDOLVHG�ZRXOG� GHSHQG� RQ
GLIIHUHQW�HFRQRPLF�DQG�SROLWLFDO�IDFWRUV�DQG�LW�PXVW�EH�VRPHZKHUH�EHWZHHQ�WKH�0$&�RI�(,7
����86'��DQG�WKH�PDUJLQDO�EHQHILW�RI�2(&'�����86'���$FFRUGLQJO\�WKH�WRWDO�PDUNHW�YDOXH�RI
RIIVHWV� FRXOG� YDU\� EHWZHHQ� ��� DQG� ��� EOQ�86'�SHU� \HDU�� 7KLV� DPRXQW� LQFOXGHV� WUDQVDFWLRQ
FRVWV�RI�DERXW���EOQ�86'��$V�D�SUREDEOH�RXWFRPH�D�PDUNHW�YDOXH�RI����EOQ�86'�SHU�\HDU� LV
DVVXPHG�

,W�LV�XVHIXO�WR�SXW�WKLV�UHVXOWV�LQ�UHODWLRQ�WR�WKRVH�RI�RWKHU�PRGHO�VLPXODWLRQV��(�J��D�VLPXODWLRQ
RI� -HSPD� ��������� LV� EDVHG�RQ� D� ����� FRPPLWPHQW� FRPSDUHG� WR� ����� RU� �����PLR� W�&2�� LQ
2(&'��,Q�WKLV�PRGHO������PLR�W�&2��DUH�DVVXPHG�WR�EH�VXSSOLHG�E\�(,7�FRXQWULHV��DW�0$&V
RI����86'�W�&2��IRU�WKH�ODVW�XQLW�RI�D�����UHGXFWLRQ��)ROORZLQJ�WKLV�DVVXPSWLRQV�D�-,�FUHGLW
PDUNHW� RI� ���EOQ� �� FRXOG� HPHUJH��&RPPLWPHQWV� RI� RQO\� �����PLR� W�&2��ZRXOG� UHVXOW� LQ� D

PDUNHW�SULFH�RI����86'�DQG�D�PDUNHW�YROXPH�RI����EOQ�86'�D�
,W�VHHPV�WKDW�WKHVH�PRGHO�UHVXOWV�RI�-HSPD�FRUUHVSRQG�TXLW�ZHOO�WR�RXU�UHVXOWV�DERYH��,Q�RXU
FDOFXODWLRQV��ZLWK�WKH�����WR�����UHVWULFWLRQ��ZH�HVWLPDWH�D�-,�WUDGH�SRWHQWLDO�RI�����PLR�W�D�
DW� DQ� HVWLPDWHG� SULFH� RI� DURXQG� ��� 86'�� OHDGLQJ� WR� D� SRWHQWLDO� ILQDQFLDO� YDOXH� RI� ��� EOQ
86'�D�� 2WKHU� FRPSDULVRQV� FDQ� EH�PDGH� WR� WKH� VLPXODWLRQV� E\� WKH� 2(&'�*5((1�0RGHO�
$VVXPLQJ�D�VWDELOL]DWLRQ�FRPPLWPHQW�RI�2(&'�FRXQWULHV�XQWLO������FRPSDUHG�WR������DQG�D
ZRUOG�ZLGH� 7&((� UHJLPH� �WUDGH� LQ� FDUERQ� HPLVVLRQ� HQWLWOHPHQWV�� WKH� HTXLOLEULXP� PDUNHW
SULFH�RI�7&((�ZDV�HVWLPDWHG�E\�WKH�*5((1�PRGHO�WR�EH���86'���W�&2���2(&'�0$&� ���
86'���W�&2���DQG�WUDGH�LQ�7&((�ZRXOG�JURZ�WR����EOQ�86'�SHU�\HDU��VHH�(&21�������

                                                
35 See Jepma J. (1997) in: JIQ - Joint Implementation Quarterly Vol. 3, No. 4, Dez. 1997.
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6HQVLWLYLW\�$QDO\VLV

7KH� VHQVLWLYLW\� DQDO\VLV� ZHUH� FDUULHG� RXW� LQ� RUGHU� WR� IROORZ� WKH� LPSDFW� RI� WKH� GLIIHUHQW
XQFHUWDLQWLHV�RQ�WKH�RIIVHW�PDUNHW�YROXPH��DQG�FRVW�DQG�0$&��7KHVH�XQFHUWDLQWLHV�DUH�PDLQO\
GXH�WKH�GLIIHUHQW�DVVXPSWLRQV�RI�0$&V�DQG�VKDUH�RI�WUDGDEOH�UHGXFWLRQV�FRPPLWPHQWV��7DEOH
$�� �VKRZV� WKH� VLPXODWLRQ� UHVXOWV� GHSHQGLQJ� RQ� WKH� DVVXPHG� OHYHO� RI� 0$&V�� :KLOH�
HIIHFWLYHO\�LW� LV� WKH�XQFHUWDLQW\�LQ�WKH�GLIIHUHQFH�LQ�0$&V�EHWZHHQ�EX\HUV�DQG�VHOOHUV�� LQ� WKH
IROORZLQJ� DQDO\VLV�ZH� ORRN� DW� YDULDWLRQV� RQO\� RI� WKH�0$&V� RQ� WKH�GHPDQG� VLGH�� �,W� FDQ� EH
DVVXPHG�WKDW�WKH\�DUH�XQFHUWDLQWLHV�LQ�WKH�GLIIHUHQFH�EHWZHHQ�(,7�DQG�2(&'�

�7DEOH�$���� 5HVXOWV�RI�VFHQDULRV�EDVHG�RQ�ORZ�DQG�KLJK�0$&V
D��0$&�DVVXPSWLRQV

2IIVHW�WUDGH 0$&�RI�ODVW�XQLW�UHGXFHG
GRPHVWLFDOO\

0$&�RI�ILUVW�XQLW�WUDGHG
ZLWK�-,

6FHQDULR 6FHQDULR 6FHQDULR
/RZ 0HG +LJK /RZ 0HG +LJK /RZ 0HG +LJK
PLR�W PLR�W PLR�W 86'�W 86'�W 86'�W 86'�W 86'�W 86'�W

3$& ��� �� �� �� �� �� ��
:( ��� �� �� �� �� �� ��
1$ ��� ��� ��� �� �� ��� �� �� ���

E��0DUNHW�UHVXOWV
0DUNHW�SULFH )LQDQFLDO�IORZ 5HQW

6FHQDULR 6FHQDULR 6FHQDULR
/RZ 0HG +LJK /RZ 0HG +LJK /RZ 0HG +LJK
� � � EOQ�� EOQ�� EOQ�� EOQ�� EOQ�� EOQ��

3$& �� �� �� ��� ��� ��� ��� ��� ���
:( �� �� �� ��� ��� ��� ��� ��� ���
1$ �� �� �� ��� �� �� ��� �� ��

7RWDO�2(&' �� �� �� ��� �� �� ��� �� ��

(,7 �� �� �� ���� ��� ��� ��� ��� ��

7KH�PDUNHW�SULFH�YDULHV�XQGHU�GLIIHUHQW�0$&�DVVXPSWLRQV�EHWZHHQ����DQG����86'�W�&2���,I
WKH�2(&'�0$&V�DUH�ORZHU�WKDQ�LQ�GHQ�PHGLXP�FDVH�H[SHFWHG��WKH�PDUNHW�YROXPH�ZRXOG�EH
UHGXFHG� IURP���� WR�DERXW���EOQ��86'�SHU�\HDU��0HDQZKLOH�:HVWHUQ�(XURSH�DQG� WKH�3DFLILF
UHJLRQ�DUH�DEOH�WR�EX\�DOO�WUDGDEOH�RIIVHWV��0$&V�LQ�1RUWK�$PHULFD�DUH�WRR�ORZ�WR�DOORZ�IRU�D
SURILW�IURP�EX\LQJ�PRUH�FUHGLWV�WKDQ�����PLR�W�&2���7KHUHIRUH�WKH�FRQVXPHU�UHQWV�RI�2(&'
GHFUHDVHV�WR�VRPH�����EOQ��86'�D��DQG�WKH�SURGXFHU�UHQW�RI�(,7V�WR�����EOQ��86'�D�
,Q�WKH�KLJK�2(&'�0$&�VFHQDULR�WKH�ILQDQFLDO�IORZV�ULVH�WR�PRUH�WKDQ����EOQ�86'��:H�H[SHFW
DQ�2(&'�FRQVXPHU�UHQW�RI����EOQ��DQG�D�(,7�SURGXFHU�UHQW�RI�XS�WR����EOQ��86'�D�
7KH�VFHQDULR�DQDO\VHG�LQ�GHWDLO�LV�EDVHG�RQ�D�����VKDUH�RI�FRPPLWPHQWV�IRU�ZKLFK�WUDGH�LQ
IRUP�RI�-RLQW�,PSOHPHQWDWLRQ�LV�DOORZHG�
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6ORYDN�5HSXEOLF� DV� RQH� RI� WKH� FDQGLGDWH� RI� (8�PHPEHUVKLS� KDUPRQLVHV� LWV� OHJLVODWLRQ� DQG
SROLF\�ZLWK�WKH�RWKHU�PHPEHUV�RI�(XURSHDQ�&RPPXQLW\�

6WUDWHJ\�$QG�3ROLFLHV�$GRSWHG

n 6WUDWHJ\��3ULQFLSOHV�DQG�3ULRULWLHV�RI�WKH��*RYHUQPHQWDO�3ROLF\
7KLV� GRFXPHQW� KDV� EHHQ� DSSURYHG� E\� GHFLVLRQ� RI� WKH� 6ORYDN� *RYHUQPHQW� 1R������ IURP
6HSWHPEHU���������DQG�WKH�GHFLVLRQ�RI�WKH�1DWLRQDO�&RXQFLO�RI�WKH�6ORYDN�5HSXEOLF�1R������RI
1RYHPEHU�����������7KLV�PDWHULDO�GHWHUPLQHV�WKH�SULRULWLHV�RI�WKH�VWDWH�HQYLURQPHQWDO�SROLF\
DQG�IRUPXODWHV�WKH�ORQJ�WHUP��VWUDWHJLF)��PHGLXP�WHUP�DQG�VKRUW�WHUP�REMHFWLYHV��7KH�VKRUW
WHUP�VWUDWHJ\�H[SOLFLWO\�LQFOXGHV�WKH�SURJUDP�RI�JUHHQKRXVH�JDVHV�PLWLJDWLRQ�LQ�WKH�SHULRG�RI
WKH�\HDUV�������������
 
n (QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�WKH�6ORYDN�5HSXEOLF�XS�WR�WKH�\HDU�����
7KLV�GRFXPHQW�KDV�EHHQ�DSSURYHG�E\�GHFLVLRQ�RI�WKH�6ORYDN�*RYHUQPHQW�1R�����������7KH
VWUDWHJLF�JRDO�RI�HQHUJ\�SROLF\�LV�WR�SURYLGH�DOO�FRQVXPHUV�ZLWK�IXHOV�DQG�HQHUJ\��$W�WKH�VDPH
WLPH�HQHUJ\�VKRXOG�EH�SURGXFHG�ZLWK�WKH�PLQLPXP�SULFH�DQG�ZLWK�PLQLPXP�LPSDFW�RQ�WKH
HQYLURQPHQW�� )URP� DQ� HFRORJLFDO� SRLQW� RI� YLHZ�� WKH� HQHUJ\� SROLF\� LV� DLPHG� WR� WKH
HQYLURQPHQWDO� LPSURYHPHQW� DQG� UHGXFWLRQ� RI� FRQWDPLQDWLQJ� VXEVWDQFHV� HPLVVLRQV� LQ
FRPSOLDQFH�ZLWK�WKH�6ORYDN�OHJLVODWLRQ�DQG�LQWHUQDWLRQDO�FRPPLWPHQWV�

n 6WUDWHJ\�DQG�3ROLF\�RI�)RUHVWU\�'HYHORSPHQW�LQ�WKH�6ORYDN�5HSXEOLF
7KLV� GRFXPHQW� KDV� EHHQ� DSSURYHG� E\� GHFLVLRQ� RI� WKH� 6ORYDN� *RYHUQPHQW� 1R��� RI
-DQXDU\�����������2QH�RI�WKH�VWUDWHJLF�JRDOV�RI�IRUHVWU\�GHYHORSPHQW�LQ�6ORYDNLD�LV�WR�SUHVHUYH
IRUHVWV�� L�H�� WR� PDLQWDLQ� DQG� JUDGXDOO\� LQFUHDVH� WKH� DIIRUHVWHG� DUHD� DQG� IRUHVWU\� DV� DQ
LPSRUWDQW�FRQWULEXWRU�WR�WKH�HFRORJLFDO�EDODQFH�DQG�ODQGVFDSH�VWDELOLW\�

n :DVWH�0DQDJHPHQW�3URJUDP�LQ�WKH�6ORYDN�5HSXEOLF
7KLV� GRFXPHQW� KDV� EHHQ� DSSURYHG� E\� GHFLVLRQ� RI� WKH� 6ORYDN� *RYHUQPHQW� 1R����� RI
-XO\����������� 7KH�ZDVWH�PDQDJHPHQW� SURJUDP� REMHFWLYH� LV� WR� PLQLPLVH� WKH� HQYLURQPHQWDO
ULVNV� �ZDVWH�GLVSRVDO�� WKH�GHYHORSPHQW� RI�PDQDJHG� ODQGILOOV� V\VWHP�� LQFLQHUDWRUV�� UHF\FOLQJ
DQG�VHSDUDWH�ZDVWH�FROOHFWLRQ��

n 3ULQFLSOHV�RI�$JULFXOWXUDO�3ROLF\
7KLV�GRFXPHQW�KDV�EHHQ�DSSURYHG�E\�GHFLVLRQ�RI�WKH�1DWLRQDO�&RXQFLO�RI�WKH�6ORYDN�5HSXEOLF
RI�-XO\�����������7KH�DGRSWHG�SROLF\�LV�FRQFHQWUDWHG�RQ�WKH�IXQGDPHQWDO�PHDVXUHV� WR�HQVXUH
HFRORJL]DWLRQ�RI�DJULFXOWXUDO�SURGXFWLRQ��LQFOXGLQJ�UDWLRQDO�FRQVXPSWLRQ�RI�IHUWLOLVHUV�DQG�WKH
WUHQGV�RI�IXUWKHU�DJULFXOWXUDO�GHYHORSPHQW�
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/HJLVODWLRQ

*HQHUDO�(QYLURQPHQW

• $FW�1R����������RQ�(QYLURQPHQW��DPHQGHG�E\�$FW�1R�����������RQ�(QYLURQPHQWDO�,PSDFW
$VVHVVPHQW�

• $FW�1R�����������RQ�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW
• $FW�1R�������������3HQDO�&RGH
• $FW�1R�������������&LYLO�&RGH
 

(QYLURQPHQWDO�$GPLQLVWUDWLRQ

• $FW�1R�����������RQ�2UJDQLVDWLRQ�RI�WKH�0LQLVWULHV�DQG�2WKHU�&HQWUDO�6WDWH�$GPLQLVWUDWLRQ
$XWKRULWLHV�RI�WKH�6ORYDN�5HSXEOLF�DV�DPHQGHG

• $FW�1R�����������RQ�(QYLURQPHQWDO�6WDWH�$GPLQLVWUDWLRQ�DV�DPHQGHG
• $FW� 1R����������� RQ� WKH� 6WDWH� $GPLQLVWUDWLRQ� RI� $LU� 3URWHFWLRQ� DPHQGHG� E\� $FW�1R�
��������

• $FW�1R�����������RI��WKH�6ORYDN�1DWLRQDO�&RXQFLO�RQ�6WDWH�$GPLQLVWUDWLRQ�RI�WKH�:DVWH�0D�
QDJHPHQW�DV�DPHQGHG�

$LU�3URWHFWLRQ

• $FW�1R�����������RQ�3URWHFWLRQ�RI�WKH��$LU�$JDLQVW�3ROOXWDQWV�DV�DPHQGHG
• 'HFUHH�RI�*RYHUQPHQW�RI�6ORYDN�5HSXEOLF�1R�����������WR�$FW��1R����������� RQ�3URWHFWLRQ� RI� WKH�$LU
$JDLQVW�3ROOXWDQWV�DV�DPHQGHG

• 3URPXOJDWLRQ�RI� WKH�0LQLVWU\�RI� WKH�(QYLURQPHQW�RI� WKH�6ORYDN�5HSXEOLF�1R����������RQ
H[SHUW�OLFHQVLQJ�LQ�WKH�ILHOG�RI�DLU�SURWHFWLRQ

• 3URPXOJDWLRQ�RI�WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�RI�WKH�6ORYDN�5HSXEOLF�1R�����������RQ
HVWDEOLVKLQJ� WKH� UHJLRQV� UHTXLULQJ� VSHFLDO� DLU� SURWHFWLRQ�� DQG� RQ� WKH� RSHUDWLRQ� RI� VPRJ
ZDUQLQJ�DQG�UHJXODWLRQ�V\VWHPV

:DVWH�0DQDJHPHQW

• $FW�1R�����������RQ�:DVWH
• 'HFUHH�RI�WKH�6ORYDN�*RYHUQPHQW�1R������������RQ�.HHSLQJ�(YLGHQFH�RQ�:DVWH
• 'HFUHH�RI�WKH�6ORYDN�*RYHUQPHQW�1R������������RQ�:DVWH�7UHDWPHQW

7HUULWRULDO�3ODQQLQJ�$QG�%XLOGLQJ�2UGHU

• $FW�1R����������RQ�7HUULWRULDO�3ODQQLQJ�DQG�%XLOGLQJ�2UGHU�DPHQGHG�E\�$FW�1R���������
DQG�$FW�1R���������

• 3URPXOJDWLRQ� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG� ,QYHVWPHQW� 'HYHORSPHQW
1R����������RQ�JHQHUDO�WHFKQLFDO�UHTXLUHPHQWV�IRU�FRQVWUXFWLRQ��DPHQGHG�E\�3URPXOJDWLRQ
1R����������RI�WKH�VDPH�PLQLVWU\�DQG�DOVR�E\�3URPXOJDWLRQ�RI�0LQLVWU\�RI�WKH�(QYLURQPHQW
RI�7KH�&]HFK�5HSXEOLF�DQG�6ORYDN�&RPPLVVLRQ�IRU�(QYLURQPHQW�1R����������

• 3URPXOJDWLRQ� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG� ,QYHVWPHQW� 'HYHORSPHQW� 1R�
�������� RQ� WKH� WHUULWRULDO� SODQQLQJ� DQG� WHUULWRULDO� SODQQLQJ� GRFXPHQWDWLRQ� DPHQGHG� E\
3URPXOJDWLRQ� 1R�� ��������� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG� ,QYHVWPHQW
'HYHORSPHQW

• 3URPXOJDWLRQ� 1R���������� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG� ,QYHVWPHQW
'HYHORSPHQW�RQ�GHWDLOHG�SURYLVLRQV� UHODWHG� WR� WHUULWRULDO�SURFHHGLQJV� DQG�EXLOGLQJ�RUGHU
DPHQGHG� E\� 3URPXOJDWLRQ� 1R����������� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG
,QYHVWPHQW�'HYHORSPHQW��DQG�WKH�6ORYDN�&RPPLVVLRQ�RI�(QYLURQPHQW�

• 3URPXOJDWLRQ� RI� WKH� )HGHUDO� 0LQLVWU\� RI� 7HFKQLFDO� DQG� ,QYHVWPHQW� 'HYHORSPHQW
1R����������RQ�SURWHFWLRQ�RI�IRUHVW�ODQG�LQ�WHUULWRULDO�SODQQLQJ�DFWLYLWLHV
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• 5HJXODWLRQ�RI�WKH�0LQLVWU\�RI�7UDQVSRUW��&RPPXQLFDWLRQV�DQG�3XEOLF�:RUNV�1R����������RI
2FWREHU� ��� ����� RQ� SURFHGXUHV� DQG� WHFKQLFDO� FRQGLWLRQV� IRU� DGGLWLRQDO� LQVXODWLRQ� DQG
UHPRYDO�RI�GHIHFWV�LQ�UHVLGHQWLDO�EXLOGLQJV�

• 5HJXODWLRQ�RI�0LQLVWU\�RI�&RQVWUXFWLRQ�DQG� �3XEOLF�$FWLYLWLHV� �RI� WKH�6ORYDN�5HSXEOLF�1R�
������������ RI�0DUFK� ��� ����� RQ� � DGGLWLRQDO� UHVLGHQWLDO� EXLOGLQJ� LQVXODWLRQ� � DQG�GHIHFWV
UHPRYLQJ�LQ�WKLV�DUHD�

• $FW� RI� WKH� 6ORYDN� 1DWLRQDO� &RXQFLO� 1R�� ��������� RQ� *RYHUQPHQW� IXQG� RI� � KRXVLQJ
GHYHORSPHQW�

• 'HFUHH� RI� *RYHUQPHQW� RI� 6ORYDN� 5HSXEOLF� 1R�� ��������� RQ� WKH� SURJUDPV� � RI� KRXVLQJ
GHYHORSPHQW�

(QHUJ\�0DQDJHPHQW

• $FW�1R����������RQ�3URGXFWLRQ��'LVWULEXWLRQ�DQG�&RQVXPSWLRQ�RI�(OHFWULFLW\
• $FW�1R����������RQ�3URGXFWLRQ��'LVWULEXWLRQ�DQG�8WLOLVDWLRQ�RI�*DVHRXV�)XHOV
• $FW�1R����������RQ�3URGXFWLRQ��'LVWULEXWLRQ�DQG�&RQVXPSWLRQ�RI�'LVWULFW�+HDW
• $FW�1R����������DQG�1R�����������RQ�(QHUJ\�,QVSHFWLRQ
• $FW� 1R���������� RQ� 3URWHFWLRQ� DQG� 8VH� RI� 0LQHUDO� 5HVRXUFHV� DPHQGHG� E\� $FW� 1R�
��������

(FRQRPLF�,QVWUXPHQWV

• $FW�1R�����������RQ�6WDWH�)XQG�IRU�WKH�(QYLURQPHQW�RI� WKH�6ORYDN�5HSXEOLF�DPHQGHG�E\
$FW�1R�����������RQ�$LU�3ROOXWLRQ�&KDUJHV

• 3URPXOJDWLRQ�RI� WKH�6ORYDN�&RPPLVVLRQ�RQ�(QYLURQPHQW�1R�����������RQ� FRQGLWLRQV� IRU
SURYLGLQJ�DQG�XVH�RI�WKH�IXQGV�IURP�6WDWH�)XQG�IRU�WKH�(QYLURQPHQW�RI�WKH�6ORYDN�5HSXEOLF

• $FW�RI�WKH�6ORYDN�1DWLRQDO�&RXQFLO�1R�����������RQ�FKDUJHV�IRU�DLU�SROOXWLRQ
• $FW�RI�WKH�6ORYDN�1DWLRQDO�&RXQFLO�1R�����������RQ�FKDUJHV�IRU�ZDVWH�GLVSRVDO
• $FW�1R�����������RQ�YDOXH�DGGHG�WD[
• $FW�1R�����������RQ�LQFRPH�WD[�DPHQGHG�E\�$FW�1R����������
• $FW�1R�����������RQ�FRQVXPSWLRQ�WD[�IRU�K\GURFDUERQ�IXHOV�DQG�RLOV
• $FW�1R����������RQ�URDG�WD[
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7KLV� DSSHQGL[� GHVFULEHV� WKH� PHWKRGRORJ\� XVHG� DQG� UHVXOWV� REWDLQHG� E\� VWXG\LQJ� WKH
LQGLYLGXDO�PHDVXUH
V�SHQHWUDWLRQ� � LPSDFW�RQ� WKH�DEDWHPHQW�SRWHQWLDO�DQG�DEDWHPHQW� FRVWV�
7KLV�FDQ�SURYLGH�WKH�EDVLV�IRU�HVWLPDWLRQ�WKH�LQGLYLGXDO�PHDVXUHV�SHQHWUDWLRQ�UDWH�DQG�WLPH
IUDPH�RI�WKLV�SHQHWUDWLRQ�

0HWKRGRORJ\�8VHG

1H[W�WZR�DSSURDFKHV�KDYH�EHHQ�XVHG�DW�DQDO\VLV�RI� LPSDFW�WKH�LQGLYLGXDO�PHDVXUH·V� � WR� WKH
DEDWHPHQW�OHYHO�DQG�DEDWHPHQW�FRVWV�

• )LUVW� DSSURDFK� �� SHQHWUDWLRQ� RI� RQH� W\SH� RI� PHDVXUH� LQWR� WKH� QDWLRQDO� HQHUJ\
VXSSO\�GHPDQG� V\VWHP� RQO\�� 7KH� RSWLPDO� SHQHWUDWLRQ� UDWH� RI� LQGLYLGXDO� PHDVXUH� W\SH
ZDV�HVWLPDWHG�

• 6HFRQG� DSSURDFK� �� WKH� LPSDFW� RI� LQGLYLGXDO� PHDVXUHV� LV� IROORZHG� DW� WKH� VLPXOWDQHRXV
LPSOHPHQWDWLRQ�RI�DOO�FRQVLGHUHG�PHDVXUHV�

,Q�QH[W�ILJXUH�DUH�LOOXVWUDWHG�GLIIHUHQFHV�EHWZHHQ�DERYH�PHQWLRQHG�DSSURDFKHV�

7KH�UHG�DUHD�LOOXVWUDWHV�WKH�LPSDFW�RI�VPDOO�+33��IROORZHG�E\�WKH�ILUVW�DSSURDFK��7KH�UHG�ILHOG
UHSUHVHQWV� WKH� HPLVVLRQ� GHFUHDVH�� LI� PHDVXUHV� EDVHG� RQ� +33� ZLOO� EH� LPSOHPHQWHG� DW
HVWLPDWHG� SHQHWUDWLRQ� UDWH�� ZKLOH� RWKHU� PHDVXUHV� ZLOO� QRW� EH� DSSOLHG�� 7KH� LPSDFW� RI
SHQHWUDWLRQ�UDWH�ZDV�IROORZHG�DW�WKH�ZKROH�WKHRUHWLFDO�UDQJH������������WR�LOOXVWUDWH�LQIOXHQFH
RQ�WKH�HPLVVLRQ�OHYHO��1HYHUWKHOHVV� LWV�VHOHFWLRQ�IRU�DGGLWLRQDO�DQDO\VLV�WRRN�LQ�DWWHQWLRQ� WKH
UHDO�YDOXHV�

7KH�VHFRQG�DSSURDFK�LV�LOOXVWUDWHG�E\�WKH�\HOORZ�ILHOG��7KLV�ILHOG�UHSUHVHQWV�WKH�LQFUHPHQW�RI
+33� LPSOHPHQWDWLRQ� DW� WKH� VDPH� HVWLPDWHG� SHQHWUDWLRQ� UDWH�� LQ� WKH� FDVH�� WKDW� DOO� RWKHU
FRQVLGHUHG�PHDVXUH� DUH� LPSOHPHQWHG� WRR�� 7KH� V\QHUJ\� HIIHFW� FDQ� EH� REVHUYHG� LQ� WKLV� FDVH�
DOWKRXJK� WKH� VLPXOWDQHRXV� HIIHFW� PD\� EH� SRVLWLYH� RU� QHJDWLYH�� GHSHQGLQJ� RQ� WKH� UHDO
VLWXDWLRQ�

)LJXUH�$�����,PSDFW�RI�PLWLJDWLRQ�PHDVXUH�DW�LQGLYLGXDO
DQG�VLPXOWDQHRXV�DSSURDFK
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(PLVVLRQ�OHYHO�DW�DOO�PHDVXUHV�LPSOHPHQWDWLRQ

,PSDFW�RI�RQH�PHDVXUH��

DW�VLPXOWDQHRXV�DSSURDFK

,PSDFW�RI�RQH�PHDVXUH

0HWKRG��2I�(VWLPDWLRQ�7KH�,QGLYLGXDO�0HDVXUHªV�3HQHWUDWLRQ�5DWH

)RU� WKH� ILUVW� VWHS� RI� DQDO\VLQJ� SRVVLEOH� HIIHFWV� RI� DSSOLFDWLRQ� VRPH� W\SH� RI� &2�� PLWLJDWLRQ
RSWLRQ�� WKH�PRGHOOLQJ�XVLQJ� WKH�(13(3�%$/$1&(�VRIWZDUH�PRGXOH� KDV�EHHQ� FDUULHG�RXW�
)RU�PRGHOOLQJ�SXUSRVHV�WKH�UDWLR�RI�SHQHWUDWLRQ�VRPH�RSWLRQ�ZDV� LQFUHDVHG�GXULQJ�VHOHFWHG
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WLPH� SHULRG� DQG� RQ� WKH� GHWHUPLQHG� OHYHO�� 7KH� GLIIHUHQFH� RI� &2�� HPLVVLRQV� IRU� EDVHOLQH
VFHQDULR���DQG�IROORZHG�PLWLJDWLRQ�VFHQDULR�UHSUHVHQWV�WKH�LPSDFW�RI�WKLV�RSWLRQ�DW�JLYHQ�OHYHO
RI�SHQHWUDWLRQ�LQWR�HQHUJ\�VXSSO\�GHPDQG�V\VWHP��7KH�&2��DEDWHPHQW�FRVWV�ZHUH�FDOFXODWHG
IRU� WKH� SHULRG� DW�ZKLFK� WKH� LQGLYLGXDO� RSWLRQ� SHQHWUDWHV� LQWR� HQHUJ\� IORZVKHHW�� 7KHVH� FRVW
FDOFXODWLRQV�RQ�WKH�QDWLRQDO�OHYHO�ZHUH�EDVHG�RQ�QH[W�LWHPV�

• &KDQJH�RI� IXHO�PL[�RQ� WKH�QDWLRQDO� OHYHO� �LQFUHDVLQJ�VKDUH�RI�1*�RU� UHQHZDEOH� VRXUFHV��
IXHO�SULFHV�DQG�WKHLU�HVFDODWLRQ�

• &KDQJHV� RI� � WHFKQRORJ\�PL[� DW� HOHFWULFLW\� DQG� KHDW� JHQHUDWLRQ� LQ� SXEOLF� VXSSO\� V\VWHP
�SXEOLF� 33�� UHJLRQDO� &+3� DQG� ORFDO� +3��� ZKHUH� WKH� GLIIHUHQW� KHDW� UDWH� DW� GLIIHUHQW
WHFKQRORJ\�PL[�SOD\V�LPSRUWDQW�UROH�

• /HYHO�RI�LQYHVWPHQW�FRVWV��FRVW�HVFDODWLRQ��OLIH�WLPH�RI�LPSOHPHQWHG�WHFKQRORJ\�

,Q� QH[W� WDEOH� DUH� SUHVHQWHG� GDWD� RI� � LPSRUWDQW� IXHO� SULFHV� DQG� WKHLU� HVFDODWLRQ� �GDWD� IURP
0LQLVWU\�RI�(FRQRP\�������

7DEOH��$�����)XHO�DQG�HQHUJ\�SULFHV�>86��*-@

)XHO��HQHUJ\ ���� ���� ���� (VFDODWLRQ
LQ�QH[W�\HDUV�>�@

/LJQLWH ��� ��� ��� ����
+DUG�FRDO ��� ��� ��� ����
&RNH ��� ��� ��� ����
%ULTXHWWHV ��� ��� ��� ����
1* ��� ��� ��� ����
1XFOHDU�IXHO
HOHPHQWV

��� ��� ��� ����

(OHFWULFLW\�LPSRUW ���� ���� ���� ����
/)2 ��� ��� ��� ����
+)2 ��� ��� ��� ����
:RRG ��� ��� ��� ����

6RXUFH��(QHUJ\�6WUDWHJ\�DQG�3ROLF\�RI�65�XS�WR�WKH�\HDU�������0R(&�65��%UDWLVODYD��2FWREHU������

7KH�RSHUDWLRQ�DQG�PDLQWHQDQFH�FRVWV�ZHUH�QRW�LQFOXGHG�DW�WKLV�DSSURDFK��$YHUDJH�DEDWHPHQW
FRVWV�ZHUH�EDVHG�RQ� WKH�QHW�SUHVHQW�YDOXH� �139��RI� LQYHVWPHQW� FRVWV� IRU� LQGLYLGXDO� RSWLRQ
DQG�GLIIHUHQFH�RI�139�IXHO�FRVW�EHWZHHQ�EDVHOLQH�DQG�PLWLJDWLRQ�VFHQDULRV�
� ��L Q ���������������L Q

$$&� ^����)&L��,QL�����GU�L����6DOYDJH����GU�Q��`����(0&2��L

��L � �������������L �

:KHUH�
$$&��  �DYHUDJH�DEDWHPHQW�FRVWV��>�86��W&2�@
�)&L��  �FKDQJH�RI�IXHO�FRVWV�RQ�WKH�QDWLRQDO�OHYHO��>WKRXV��86�@
,QL������  �LQYHVWPHQW�FRVWV�LQ�L�WK�\HDU��>WKRXV��86�@
GU�������  �GLVFRXQW�UDWH
6DOYDJH��������� �WRWDO�VDOYDJH�RI�LQYHVWPHQW�DW�WKH�HQG�IROORZHG�SHULRG��LQ�\HDU��������>WKRXV�

86�@
�(0&2��L  �FKDQJH�RI��HPLVVLRQ�>WKRXV��W��&2�@

7KH�$$&�UHSUHVHQWV�WKH�UDWLR�RI�DEDWHPHQW�139��DQG�WRWDO�&2��GHFUHDVH�LQ�IROORZHG�SHULRG�
7KLV� FDOFXODWLRQ� UHSUHVHQWV� WKH� VLPSOLILHG� DSSURDFK�� IRFXVHG� RQ� WKH� PRVW� LPSRUWDQW
FRPSRQHQW� RI� � FRVWV�� KRZHYHU� VRPH� RWKHU� IDFWRUV�� QRW� FRQVLGHUHG� LQ� WKLV� FDOFXODWLRQ�� FDQ

                                                
36 Baseline scenario for mitigation options is defined in Chapter 2 as high  nuclear and GDP
scenario, considering the utilisation of full feasible potential and additional 5% AEEI .
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VLJQLILFDQWO\�FKDQJH�DFWXDO�DEDWHPHQW�FRVWV��7KHVH�LWHPV�GLIIHU�ZLWK�WKH�RSWLRQ�W\SH�DQG�ZLOO
EH� GLVFXVVHG� � ODWHU�� $OVR� WLPH� IUDPHV� IRU� LQGLYLGXDO� RSWLRQ·V� SHQHWUDWLRQ� LQWR� WKH� HQHUJ\
VXSSO\�GHPDQG�V\VWHP�DUH�GLIIHUHQW�

(VWLPDWLRQ�2I�2IIVHW�3RWHQWLDO�$QG�0$&�$W�6LPXOWDQHRXV�$SSURDFK

%\�VLPXOWDQHRXV�DSSURDFK�LQ�WKH�ILUVW�VWHS�DOO�FRQVLGHUHG�PHDVXUHV�DUH�LPSOHPHQWHG�DW��WKHLU
HVWLPDWHG� SHQHWUDWLRQ� UDWH�� ,Q� QH[W� VWHSV� LQGLYLGXDO� RSWLRQV� DUH� UHPRYHG�� 7KH� DEDWHPHQW
SRWHQWLDO�DQG�0$&�RI�LQGLYLGXDO�RSWLRQV�ZHUH�FDOFXODWHG�DV�IROORZV�

$E3L� �(0�&2��L���(0�&2��WRWDO

:KHUH�
$E3L� $EDWHPHQW�SRWHQWLDO�RI�L�WK�RSWLRQ�DW�VLPXOWDQHRXV�DSSURDFK
(0�&2��WRWDO� (PLVVLRQ� RI� &2�� LQ� VWXGLHG� SHULRG�� LI� DOO� RSWLRQV� DUH� LPSOHPHQWHG� DW� WKHLU

HVWLPDWHG�SHQHWUDWLRQ�UDWH�>WKRXV��W�&2�@
(0�&2��L���(PLVVLRQ�RI�&2��LQ�REVHUYHG�SHULRG��LI�L�WK�RSWLRQ�LV�QRW�LPSOHPHQWHG�>WKRXV��W�&2�@

7KH�0$&�RI�LQGLYLGXDO�RSWLRQ�ZDV�FDOFXODWHG�DV�

0$&L� ������[��139WRWDO���139L���$E3L ��

:KHUH�
0$&L� 0DUJLQDO�DEDWHPHQW�FRVWV�RI�L�WK�RSWLRQ�>86��W&2�@
139WRWDO� 1HW�SUHVHQW�YDOXH�RI�FRVWV�IRU�REVHUYHG�SHULRG��LI�DOO�RSWLRQV�DUH�LPSOHPHQWHG

DW�WKHLU�HVWLPDWHG�SHQHWUDWLRQ�UDWH�>PLO��86�@
139L� 1HW� SUHVHQW� YDOXH� RI� FRVWV� IRU� VWXGLHG� SHULRG�� LI� WKH� L�WK� RSWLRQ� LV� QRW

LPSOHPHQWHG�>PLO��86�@

3HQHWUDWLRQ�5DWH�$QG�$EDWHPHQW�&RVWV�2I�,QGLYLGXDO�0HDVXUHV

0HDVXUHV�%DVHG�2Q�)XHO�6ZLWFK

)XHO� VZLWFK�� SUHIHUDEO\� WKH� VZLWFK� RI� FRDO� WR� 1*�� LV� RQH� RI� WKH� PRVW� IUHTXHQW� PHDVXUHV
DSSOLHG�LQ�IUDPHZRUN�RI�EDVHOLQH�VFHQDULRV� WR�DFKLHYH�HPLVVLRQ�VWDQGDUGV�RI�62��DQG�VROLG
SDUWLFOHV� DFFRUGLQJ� WR� DGRSWHG� HQYLURQPHQWDO� OHJLVODWLRQ�� $V� IDU� DV� IRU� VRPH� VRXUFHV� WKLV
PHDVXUH�ZLOO�QRW�EH�DSSOLHG�PRVWO\� IURP�ILQDQFLDO� UHDVRQV�� WKLV�FDQ�FUHDWH�DGGLWLRQDO� URRP
IRU�SHQHWUDWLRQ�WKLV�W\SH�RI�PHDVXUH��)XUWKHU�SHQHWUDWLRQ��RI�JDV�LV�FRQVLGHUHG�LQ�SHULRG�����
�� ������ H�J�� LQ� WLPH� VFKHGXOH�� ZKHQ� RSWLRQ� DSSOLHG� LQ� IUDPHZRUN� RI� EDVHOLQH� VFHQDULR� DUH
LPSOHPHQWHG��7KH�IXHO�VZLWFK�LV�FRQVLGHUHG�IRU�WKHVH�VHFWRUV�

• 5HJLRQDO�&+3
• ,QGXVWULDO�&+3
• )LQDO�IXHO�XVH�LQ�VHFWRU�RI�VHUYLFHV�DQG�FRPPHUFLDO
• )LQDO�IXHO�XVH�LQ�UHVLGHQWLDO�VHFWRU

7KLV�RSWLRQ�FRQVLGHUV�WKH�IXHO�VZLWFK�RI�OLJQLWH��KDUG�FRDO��FRNH��EULTXHWWHV�DQG�KHDY\�IXHO�RLO
WR�WKH�1*��,QFUHDVH�RI�1*�FRQVXPSWLRQ�FDQ�EH�H[SUHVVHG�

�1*FRQ� ��6)FRQ�[��6)��1*

:KHUH�
�1*FRQ�  �LQFUHDVH�RI�1*�FRQVXPSWLRQ�>7-�\HDU@
�6)FRQ��  �GHFUHDVH�RI�VXSSOLHG�IXHO�FRQVXPSWLRQ�>7-�\HDU@
�6) ���  �WKHUPDO�HIILFLHQF\�DW�VXSSOLHG�IXHO�FRPEXVWLRQ�>�@
�1* ����  �WKHUPDO�HIILFLHQF\�DW�1*�FRPEXVWLRQ�>�@
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7KH�IROORZLQJ�WDEOH�JLYHV�XV�WKH�WRWDO�QXPEHU�RI�&2��DEDWHPHQW�

7DEOH�$������&2��DEDWHPHQW�DW�IXHO�VZLWFK

3HQHWUDWLRQ ���� ���� ���� ���� ����
UDWH�>�@ �&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�� ��� ��� ��� ��� ���
�� ��� ��� ��� ��� ����
�� ��� ��� ���� ���� ����
�� ��� ��� ���� ���� ����
��� ��� ���� ���� ���� ����
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)LJXUH��$�����&2��HPLVVLRQ�VFHQDULRV�DW�1*�SHQHWUDWLRQ
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8VLQJ� GHVFULEHG� PHWKRGRORJ\�� WKH� DEDWHPHQW� FRVWV� KDYH� EHHQ� FDOFXODWHG� RQ� WKH� EDVH� RI
IROORZLQJ�LQSXW�GDWD�

6HFWRU ,QYHVWPHQW�FRVWV /LIH�WLPH 'LVFRXQW
>WKRXV��86��0:W@ >\HDUV@ UDWH�>�@

5HJLRQDO�&+3 ��� �� ��
/RFDO�+3 ���� �� ��
,QGXVWULDO�&+3 ���� �� ��
6HUY�	FRPP� ���� �� ��
5HVLGHQWLDO ���� �� ��

6RXUFH���GDWD�FROOHFWHG�IURP�YDULRXV�EXUQHU�DQG�ERLOHU�SURGXFHUV��H[SHUW�HVWLPDWLRQV

,QYHVWPHQW� FRVWV�ZHUH�FRQVLGHUHG� IRU�EDVH�\HDU������DW� LQYHVWPHQW�SULFH�HVFDODWLRQ�E\����
$EDWHPHQW� FRVWV�ZHUH� FDOFXODWHG� IRU� LQGLYLGXDO� VHFWRUV� DQG� WKH� LPSDFW� RI� JDV� SHQHWUDWLRQ
GHSHQGV�RQ�WKH�IXHO�PL[�� � ,Q�QH[W� WDEOH�DUH�JLYHQ�GDWD�RI� WRWDO�&2��HPLVVLRQ�DEDWHPHQW� IRU
SHULRG�������������DV�ZHOO�DV�DEDWHPHQW�FRVWV�IRU�LQGLYLGXDO�VHFWRUV�

7DEOH�$������&2��DEDWHPHQW�>WKRXV�W�&2�@�DQG�DEDWHPHQW�FRVWV�LQ�SHULRG������������
IRU�GLIIHUHQW�VHFWRUV

3HQHWUDWLRQ
>�@

5HJLRQDO�&+3
>WKRXV�W�&2�@

'+�ORFDO
>WKRXV�W
&2�@

,QGXVWULDO>
WKRXV�W
&2�@

&RPP	6HUY>W
KRXV�W�&2�@

5HVLGHQWLDO
>WKRXV�W
&2�@O

7RWDO
>WKRXV�W
&2�@

�� ��� �� ���� ��� ��� ����
�� ��� ��� ���� ��� ��� ����
�� ��� ��� ���� ��� ��� ����
�� ��� ��� ���� ��� ��� ����
��� ��� ��� ���� ��� ��� ����
86��W&2��

� ��� ��� ��� ��� ���� ���
��$YHUDJH�DEDWHPHQW�FRVW�LV�VWDEOH�DW�ZKROH�UDQJH�RI�SHQHWUDWLRQ�UDWH������������
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)LJXUH��$������&RVW�FXUYH�DW�����SHQHWUDWLRQ�UDWH�IRU�SHULRG������������
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>WKRXVDQG�W�RI�&2�@

>8
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VHUYLFHV	�FRPPHUFLDO

UHVLGHQWLDO

ORFDO�+3

UHJLRQDO�&+3

LQGXVWULDO�&+3

$EDWHPHQW�FRVWV�GHSHQG�VWURQJO\�RQ�VHFWRUDO�IXHO�PL[��3UHVHQWHG�YDOXHV�RI�DEDWHPHQW�FRVWV
ZHUH� FDOFXODWHG� DW� DJJUHJDWHG� DSSURDFK� RQ� WKH� QDWLRQDO� OHYHO�� 7KHUH� KDYH� QRW� EHHQ
FRQVLGHUHG� DGGLWLRQDO� � FRVWV� IRU� FRQVWUXFWLRQ� RI� QHZ� JDV� � GLVWULEXWLRQ� JULG�� LI� WKLV� ZLOO� EH
QHFHVVDU\� GXH� WR� LQFUHDVLQJ� VKDUH� RI� JDV� GHPDQG�� 7KLV� FRVW� LWHP� LV� VLWH� VSHFLILF� DQG� ORFDO
FRQGLWLRQV� FRXOG� SOD\� YHU\� LPSRUWDQW� UROH�� ,Q� WKH� FDVH� RI� UHVLGHQWLDO� VHFWRU� ILQDQFLDO
UHTXLUHPHQWV� IRU� FRQQHFWLRQ� WR� WKH� JDV� JULG� KDV� EHHQ� LQFOXGHG� LQWR� LQYHVWPHQW� FRVWV�� 7KLV
ZDV�QRW�FRQVLGHUHG�IRU�RWKHU�VHFWRUV�DV�ZHOO�DV� WKHLU� VRXUFHV�DUH� �FRQQHFWHG� WR� WKH�QDWLRQDO
GLVWULEXWLRQ�JULG�DQG�WKHUHIRUH�DGGLWLRQDO�FRVWV�ZRXOG�QRW�EH�VR�VLJQLILFDQW��&DOFXODWLRQV�RI
DEDWHPHQW�FRVWV�KDYH�EHHQ�FDUULHG�RXW�RQ�WKH�EDVH�RI� �XQLIRUP�1*�SULFH��H�J��SULFH�XVHG�LQ
LQGXVWU\�DQG�HQHUJ\�VHFWRU��([LVWLQJ�UHJXODWHG�JDV�SULFH��IRU�UHVLGHQWLDO�VHFWRU�LV�ORZHU�DQG�LW
ZLOO�JLYH�WKH�GLIIHUHQW�SLFWXUH��EXW� WKH�SULFH�SROLF\�SUHSDUHG�IRU� IXWXUH� �VHH�&KDSWHU����ZLOO
VKLIW�WKH�SULFH�UHODWLRQ�RQ�WKH�DFWXDO�HFRQRPLF�OHYHO��7KHUHIRUH�WKH�XVH�RI�XQLIRUP�JDV�SULFH
IRU�DOO�FRQVXPHUV�ZLOO�SURYLGH�XV�ZLWK�EHWWHU�LQIRUPDWLRQ�DERXW�UHDO�VLWXDWLRQ�LQ�SHULRG�DIWHU
WKH�\HDU������

2WKHU�SRVVLELOLW\�RI� IXHO� VZLWFK�FDQ�EH� UHSUHVHQWHG�E\� ODUJHU� VKDUH�RI�ELRPDVV�SHQHWUDWLRQ�
SUHIHUDEO\�ZRRG�LQWR�WKH�ILQDO�IXHO�FRQVXPSWLRQ��$W�WKLV�RSWLRQ�WKH�VROLG�IXHOV�DUH�UHSODFHG
E\�ZRRG�LQ�VLPLODU�PDQQHU�DV�IRU�1*��,Q�IROORZLQJ�WDEOH�DUH�JLYHQ�GDWD�RI��WKH�WRWDO�QXPEHU
RI�&2��DEDWHPHQW�

7DEOH�$�����&2��DEDWHPHQW�DW�IXHO�VZLWFK�RSWLRQ��FRDO�WR�ZRRG

3HQHWUDWLRQ ���� ���� ���� ���� ����
UDWH�>�@ �&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�� ��� ��� ��� ��� ���
�� ��� ��� ��� ���� ����
�� ��� ��� ���� ���� ����
�� ��� ���� ���� ���� ����
��� ��� ���� ���� ���� ����

)LJXUH��$������&2��HPLVVLRQ�VFHQDULRV�IRU�SHQHWUDWLRQ�RI�ZRRG
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(VWLPDWHG� LQYHVWPHQW� FRVWV� LQ� WKH� \HDU� �����ZHUH� � ������86��0:W� DQG� � LQYHVWPHQW� FRVW
HVFDODWLRQ� E\� ��� ZDV� FRQVLGHUHG�� 7KH� IROORZLQJ� WDEOH� JLYHV� WKH� WRWDO� &2�� DEDWHPHQW� IRU
SHULRG�������������DV�ZHOO�DV�DEDWHPHQW�FRVWV�IRU�LQGLYLGXDO�VHFWRUV�

7DEOH�$�����&2��UHGXFWLRQ�>WKRXV��W�&2�@��DQG�DEDWHPHQW�FRVWV
�IRU�VHFWRUV�LQ�SHULRG������������

3HQHWUDWLRQ '+�ORFDO ,QGXVWULDO &RPP	6HUY 5HVLGHQWLDO 7RWDO
UDWH�>�@ �&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�&2�

>WKRXV��W@
�� ��� ���� ��� ��� ����
�� ��� ���� ��� ��� ����
�� ��� ���� ��� ���� ����
�� ��� ���� ���� ���� ����
��� ��� ���� ���� ���� �����

86��W&2��
� ��� ���� ���� ���� ��

��$YHUDJH�DEDWHPHQW�FRVW�LV�VWDEOH�DW�ZKROH�UDQJH�RI�SHQHWUDWLRQ�UDWH�����������

6LPLODUO\�DV�LQ�FDVH�RI�1*�SHQHWUDWLRQ��WKH�DEDWHPHQW�FRVWV�GHSHQG�XSRQ�WKH�LQLWLDO�IXHO�PL[
LQ� LQGLYLGXDO� VHFWRUV�� ,Q� WKLV� FDVH� WKH� VHFWRU� RI� UHJLRQDO� &+3� ZDV� QRW� FRQVLGHUHG� IRU� WKLV
RSWLRQ�
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)LJXUH��$�����&RVW�FXUYH�DW�����SHQHWUDWLRQ�UDWH�RI�ZRRG
�IRU�SHULRG��������������
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>WKRXVDQG�W�&2�@
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VHUYLFHV	�FRPPHUFLDO

UHVLGHQWLDO

ORFDO�+3

LQGXVWULDO�&+3

0HDVXUHV�%DVHG�2Q�,QFUHDVLQJ�6KDUH�2I�&RJHQHUDWLRQ

7KLV�RSWLRQ�FRQVLGHUV�WKH�SHQHWUDWLRQ�RI�FRPELQHG�F\FOHV�LQWR�WKH�LQGXVWULDO�HQHUJ\�VHFWRU�DQG
LQWR�WKH�VHFWRU�RI�ORFDO�GLVWULFW�KHDWLQJ�VWDWLRQ��,Q�RXU�PRGHOOLQJ�WKH�IROORZLQJ�SHQHWUDWLRQ�UDWH
RI�FRPELQHG�F\FOHV��&&��WR�WKH�HQHUJ\�PDUNHW�KDYH�EHQ�FRQVLGHUHG�

�� ,Q�LQGXVWULDO�VHFWRU��WKH�QHZ�LQVWDOOHG�FRPELQHG�F\FOH�XQLWV��&&��ZLOO�UHSODFH�WKH�VKDUH�RI
����� ����� ���� DQG� ���� WKH� HOHFWULFLW\� VXSSOLHG� IURP� JULG�� 7KLV� LQFUHDVH� RI� DGGLWLRQDO
DXWRQRPRXV�HOHFWULFLW\�SURGXFWLRQ�ZDV�VXSSRVHG�WR�VWDUW�LQ�WKH�\HDU������DQG�LQ�WKH�\HDU
�����ZLOO�DFKLHYH�WKH�GHWHUPLQHG�OHYHO��7RJHWKHU�ZLWK�LQFUHDVLQJ�HOHFWULFLW\�JHQHUDWLRQ�LQ
QHZ�LQGXVWULDO�FRJHQHUDWLRQ�XQLWV�ZLWK�&&��WKH�VLPXOWDQHRXVO\�SURGXFHG�KHDW�UHSODFHV�WKH
KHDW�VXSSOLHG�IURP��H[LVWLQJ�LQGXVWULDO�ERLOHUV�

�� )RU�VHFWRU�RI�KHDW�VXSSO\� IURP�ORFDO�'+�SODQWV�� WKH�VDPH�VFHQDULR�KDV�EHHQ�DSSOLHG��EXW
WKH�LQFUHDVLQJ�VKDUH�RI��QHZ�&&�XQLW�ZDV�UDWHG�WR�WKH�KHDW�VXSSO\�IURP�H[LVWLQJ�+3��7KH
VKDUH� RI� ����� ����� ���� DQG� ���� RI� WKLV� KHDW� � LV� VXSSOLHG� IURP� WKLV� QHZ� XQLWV� DQG
VLPXOWDQHRXVO\� JHQHUDWHG� HOHFWULFLW\� LV� VXSSOLHG� LQWR� WKH� JULG�� 7KH� GHPDQG� RQ� WKH
HOHFWULFLW\�SURGXFWLRQ�LQ�SXEOLF�SRZHU�SODQWV�GHFOLQHV�E\�WKLV�ZD\�

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�LPSDFW�RI��&&�SHQHWUDWLRQ�WR�WKH�&2��HPLVVLRQ�OHYHO�
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)LJXUH��$�����&2��HPLVVLRQ�VFHQDULRV�IRU�GLIIHUHQW�&&�SHQHWUDWLRQ�UDWHV
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)URP�ILJXUH�$�����RQH�FDQ�VHH� WKDW� IRU� LQFUHDVLQJ� VKDUH�RI�&&�SHQHWUDWLRQ�� VRPH�PD[LPXP
SRWHQWLDO�LV�DFKLHYHG��:H�FDQ�DOVR�FRPSDUH�VRPH�DYHUDJH�OHYHO�RI�&2��HPLVVLRQV�DQG�DYHUDJH
&2��GHFUHDVH�IRU�WKH�ZKROH�SHULRG�RI�&&�SHQHWUDWLRQ�

)LJXUH�$�����,PSDFW�RI�&&�SHQHWUDWLRQ�RQ�WKH�HPLVVLRQ�OHYHO�DQG�&2���FUHGLW

�����

�����

�����

�����

0LW

EDVHOLQH

���&& ���&& ���&& ���&&
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UHGXFWLRQ�RI�&2� (PLVVRQ�RI��&2�

$YHUDJH�GDWD�IRU
SHULRG�����������

(PLVVLRQ�RI��&2�

�>WKRXV��W�&2�@
5HGXFWLRQ�RI�&2�

>WKRXV��W��&2�@
0LWLJDWLRQ��EDVHOLQH ����� �
���&& ����� ���
���&& ����� ����
���&& ����� ����
���&& ����� ����

:H�FDQ�VHH�WKDW�IRU������RI�&&�SHQHWUDWLRQ��WKH�PD[LPXP�SRWHQWLDO�LV�DFKLHYHG�

1H[W�GDWD�RI�FRPELQHG�F\FOH�LQYHVWPHQWV�FRVWV�ZHUH�XVHG�IRU�DEDWHPHQW�FRVW�FDOFXODWLRQV�

6PDOO�&& ,QG�&&
,QYHVWPHQW WKRXVDQG�6N�0:H ����� �����
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&RQVWUXFWLRQ ��� ���� ����
2WKHU �� ��� ����
6N�86� ���� ����
¶���
86��0:H ��� ����

6RXUFH�� 5HSRUW� ,1&+(0� %UDWLVODYD� ����� �&RQYHUVLRQ� RI� DLUFUDIW� HQJLQH� WR� WKH� VWDWLRQDU\� HQHUJ\
VRXUFH�
3URILQJ��V�U�R���$FKLHYHPHQW�RI�(PLVVLRQ�6WDQGDUGV�'HILQHG�IRU�1HZ�6RXUFHV�RI�$LU�3ROOXWLRQ
E\�WKH�([LVWLQJ�2QHV��0R(�65��%UDWLVODYD��$SULO������

)LJXUH�$�����&2��FUHGLW�DQG�DEDWHPHQW�FRVWV�IRU�GLIIHUHQW
SHQHWUDWLRQ��UDWH�RI�&&����DYHUDJH�GDWD�IRU�SHULRG������������
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FUHGLW

$$&

3HQHWUDWLRQ
UDWH�RI��&&>�@

&UHGLW
>WKRXV��W��&2�@

$$&
>86��W&2�@

�� ��� ����
�� ���� ����
�� ���� ���
�� ���� ����

5HVSRQVH� RI� SXEOLF� HOHFWULFLW\� VXSSO\� V\VWHP� WR� HOHFWULFLW\� JHQHUDWLRQ� LQ� FRPELQHG� F\FOHV
RXWVLGH� WKH� SXEOLF� XWLOLW\� V\VWHP�ZLOO� IROORZ� WKH� ORDGLQJ� RUGHU� RI� LQGLYLGXDO� SRZHU� SODQWV�
3UHIHUDEO\� WKH� LPSRUW� RI� HOHFWULFLW\� LV� UHSODFHG� WRJHKWHU�ZLWK� WKH� HOHFWULFLW\� SURGXFHG�ZLWK
KLJKHU� IXHO� DQG� RSHUDWLRQDO� FRVWV� DW� ORZHU� SHQHWUDWLRQ� UDWH�� ,QFUHDVLQJ� RI� FRPELQHG� F\FOHV
SHQHWUDWLRQ� UDWH� ZLOO� EULQJ� WKH� GHFUHDVH� RI� HOHFWULFLW\� JHQHUDWLRQ� LQ� IRVVLO� SRZHU� SODQWV�� ,W
H[SODLQV�WKH�ERWK��DEDWHPHQW�SRWHQWLDO�DQG�DYHUDJH�DEDWHPHQW�FRVWV�MXPS�EHWZHHQ�WKH����DQG
����SHQHWUDWLRQ�UDWH��$W�H[WUHPHO\�KLJK�&&�SHQHWUDWLRQ�VKDUH�ZH�FDQ�UHSODFH�DOVR�WKH�SDUW�RI
HOHFWULFLW\�SURGXFHG�E\�WKH�EDVH�ORDG�SRZHU�SODQWV��IRU�H[DPSOH�QXFOHDU�RQHV��7KLV�OHDGV�ERWK
WR�GHFUHDVH�LQ�&2��DEDWHPHQW�OHYHO�DQG�LQFUHDVH�LQ�DEDWHPHQW�FRVWV��7RJHWKHU�ZLWK� WKLV� LW� LV
QRW�SODXVLEOH�IRU�WKH�SXEOLF�XWLOLWLHV�WR�GHFUHDVH�WKH�EDVH�ORDG�SRZHU�SODQW�XWLOLVDWLRQ��,Q�FDVH
WKH�LQGHSHQGHQW�HOHFWULFLW\�SURGXFHU�ZLOO�QRW�FRQVXPH�RZQ�SURGXFHG�HOHFWULFLW\�DQG�H[FHVV�RI
HOHFWULFLW\� ZLOO� EH� VXSSOLHG� WR� WKH� QDWLRQDO� JULG�� WKH� DFWXDO� HFRQRPLFDO� UHODWLRQVKLSV� ZLOO
GHSHQG�RQ� WKH�SXUFKDVH�SULFH�� 3UHVHQW� SULFH� UHODWLRQ� LV� QRW�PRWLYDWHG� � IRU� VXFK�SURGXFHUV�
7KHUHIRUH� WKH� HVWLPDWLRQ� RI� SHQHWUDWLRQ� VKDUH�ZLOO� VWURQJO\� EH� LQIOXHQFHG� E\� IXWXUH� SULFLQJ
SROLF\��QHYHUWKHOHVV�WKH�KLJKHU�SHQHWUDWLRQ�UDWH�WKDQ�E\�����ZLOO�SUREDEO\�QRW�EH�H[FHHG�

3HQHWUDWLRQ�2I�5HQHZDEOH�(QHUJ\�6RXUFHV

)URP�SRVVLEOH� UHQHZDEOH� HQHUJ\� FDUULHUV� WKH� ELRPDVV�� K\GURSRZHU� DQG� JHRWKHUPDO� HQHUJ\
ZLOO� SOD\� WKH� PRVW� LPSRUWDQW� UROH�� 7KH� SHQHWUDWLRQ� RI� ELRPDVV� �ZRRG�� KDV� DOUHDG\� EHHQ
DQDO\VHG�DV�RQH�RI�WKH�IXHO�VZLWFK�PLWLJDWLRQ�RSWLRQ�
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7KH�UXQ�RII�K\GURSRZHU�SODQWV�UHSUHVHQW�WKH�SDUW�RI�SXEOLF�HOHFWULFLW\�JHQHUDWLQJ�V\VWHP��7KH
DGGLWLRQDO�SRWHQWLDO�RI�K\GURSRZHU� LV� UHSUHVHQWHG�E\�VPDOO�K\GURSRZHU�SODQWV�� WKDW� FDQ�EH
RSHUDWHG�E\� LQGHSHQGHQW�SURGXFHUV��7KH�SUHYLRXV� HVWLPDWLRQ�RI� WKLV�SRWHQWLDO�ZDV� DW� �����
*:K��� �)RU� WKLV� PLWLJDWLRQ� RSWLRQ� WKH� VWHS� E\� VWHS� SHQHWUDWLRQ� RI� WKLV� SRWHQWLDO� WR� WKH
HOHFWULFLW\�JHQHUDWLQJ�V\VWHP�KDV�EHHQ�FRQVLGHUHG�LQ�SHULRG��������������6LPLODUO\�DV�LQ�FDVH�RI
&&�SHQHWUDWLRQ�WKH�HOHFWULFLW\�SURGXFHG�E\�SXEOLF�SRZHU�SODQWV�FDQ�EH�UHSODFHG�LQ�DJUHHPHQW
ZLWK� WKH� HFRQRPLFDO� ORDGLQJ� RUGHU�� ,Q� QH[W� ILJXUH� DQG� WDEOH� DUH� SUHVHQWHG� GDWD� RI� &2�

HPLVVLRQ�VFHQDULR�FRPSDUHG�ZLWK�WKH�EDVHOLQH�VFHQDULR�IRU�FRQVLGHUHG�SHULRG�

)LJXUH�$�����&2��HPLVVLRQ�VFHQDULR�DQG��DEDWHPHQW�SRWHQWLDO�DW�VPDOO�+33�SHQHWUDWLRQ

42000

45000

48000

51000

2000 2002 2004 2006 2008 2010

[thousand t CO2]  .

0

150

300

450

[thousand t CO2]  .

CO2 abatement Mit baseline SHPP option

&DOFXODWLRQ�RI�DEDWHPHQW�FRVWV�ZDV�EDVHG�RQ�IROORZLQJ�LQSXW�GDWD�
,QYHVWPHQW�FRVW�HVFDODWLRQ ��
'LVFRXQW�UDWH ���
/LIH�WLPH ���\HDUV
2SHUDWLRQ�WLPH �����K�\HDU
$EDWHPHQW�FRVWV ������86��W&2�

$FWXDO�RSHUDWLRQDO�WLPH�DQG�LQYHVWPHQW�FRVWV�DUH�YHU\�VLWH�VSHFLILF��KRZHYHU�IXHO�FRVW�FKDQJH
DW�WKH�DJJUHJDWHG�DSSURDFK�JLYHV�WKH�PRUH�SUREDEOH�UHVXOWV� WKDQ� WKH�SURMHFW�EDVH�DSSURDFK�
1HJDWLYH�DEDWHPHQW�FRVWV�DUH�SULPDULO\�UHVXOW�RI�ORQJ�OLIH�IRU�WHFKQRORJ\�PDLQ�FRPSRQHQWV�

2WKHU� W\SH� RI� UHQHZDEOH� HQHUJ\� VRXUFH� LV� JHRWKHUPDO� HQHUJ\�� (VWLPDWHG� SRWHQWLDO� RI� WKLV
HQHUJ\�LV������7-�LQ�WKH�\HDU���������DQG�FRQWLQXRXV�SHQHWUDWLRQ�RI�WKLV�VRXUFH�FDQ�OHDG�WR�WKH
UHSODFHPHQW�RI�KHDW�VRXUFHV��+3��&+3��LQ�WKH�VHFWRU�RI�FHQWUDOLVHG�GLVWULFW�KHDW�VXSSO\�

)LJXUH�$������&2��HPLVVLRQ�VFHQDULR�DQG��UHGXFWLRQ�SRWHQWLDO�IRU�SHQHWUDWLRQ�RI�JHRWKHUPDO�KHDW

                                                
37 Up-dated Energy Strategy and Policy .....
38 Up-dated
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&2��DEDWHPHQW 0LW�EDVHOLQH *7�RSWLRQ

$EDWHPHQW�FRVW�HVWLPDWLRQ�LV�SUHGRPLQDQWO\�LQIOXHQFHG�E\�LQYHVWPHQW�FRVWV�DQG�RSHUDWLRQDO
OLIH� WLPH��2Q� WKH�EDVH�RI� H[SHUW� HVWLPDWLRQ�� WKH� IROORZLQJ� LQSXW� � GDWD� IURP�SURMHFW� SLSHOLQH
KDYH�EHHQ�XVHG�

,QYHVWPHQW�FRVWV � ����86��0:W�
,QYHVWPHQW�FRVW�HVFDODWLRQ � ���
'LVFRXQW�UDWH �� ����
/LIH�WLPH ����\HDUV
2SHUDWLRQ�WLPH ������K�\HDU
$EDWHPHQW�FRVW �����������������86��W&2�

��6RXUFH��([SHUWV�HVWLPDWLRQ�IURP�YDULRXV�SURMHFWV

'HPDQG�6LGH�0HDVXUHV

$W� WKH� GHPDQG� VLGH� WKH�PHDVXUHV� IRFXVHG� RQ� KHDW� DQG� ZDUP�ZDWHU� VXSSO\� LQ� UHVLGHQWLDO
VHFWRU�FDQ�EH�FRQFHUQHG��7KH�LQVXODWLRQ�DQG�RWKHU�PHDVXUHV�LQ�UHVLGHQWLDO�VHFWRUV�FDQ�GHFUHDVH
HQHUJ\�GHPDQGV�RQ�KHDWLQJ�V\VWHP�E\�DERXW�����DQG�VSHFLILF�KHDW�GHPDQG�RQ�ZDUP�ZDWHU
VXSSO\� E\� DERXW� �*-�GZHOO��� )ROORZLQJ� LQSXW� GDWD� KDYH� EHHQ� XVHG� IRU� SXUSRVHV� RI� RXU
PRGHOOLQJ�

,QYHVWPHQW�FRVWV�
5HWURILW�RI�H[LVWLQJ��IDPLO\�KRXVHV ����¶���·6N�GZHOO
5HWURILW�RI�H[LVWLQJ�PDQVLRQV �����¶���·6N�GZHOO
5HWURILW�RI�WDS�ZDWHU�VXSSO\�V\VWHP �����¶���·6N�GZHOO
6RXUFH��9836�129$��H[SHUW�HVWLPDWLRQ�RQ�WKH�EDVH�RI�GDWD�IURP�YDULRXV�SURMHFW�RI�UHVLGHQWLDO�KRXVHV

LQVXODWLRQ�

3HQHWUDWLRQ�UDWH�

����������� ����������� �����������
�� �� ��

(IILFLHQF\�LPSURYHPHQW�
WDS�ZDWHU�VXSSO\������*-�GZHOO
KHDWLQJ�����������������DV�DOWHUQDWLYHV�

,Q�)LJXUH�$�� ���� DUH� SUHVHQWHG� FXUYHV� RI�&2�� UHGXFWLRQ�SRWHQWLDO� IRU� LPSOHPHQWDWLRQ� WKHVH
PHDVXUHV�DW�WKUHH�GLIIHUHQW�OHYHOV�RI�HIILFLHQF\�LPSURYHPHQW�LQ�KHDWLQJ�LQVXODWLRQ�V\VWHP�
                                                
39 Energy Agency Annual Report 1997 Bratislava
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)LJXUH�$������&2��HPLVVLRQ�VFHQDULR�DQG�UHGXFWLRQ�SRWHQWLDO�IRU
GHPDQG�VLGH�PHDVXUHV��SHQHWUDWLRQ
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$OWKRXJK� WKH� GLIIHUHQW� OHYHO� RI� HIILFLHQF\� LPSURYHPHQW� KDV� EHHQ� FRQVLGHUHG� DW� WKH� VDPH
VSHFLILF� LQYHVWPHQW� FRVWV�� WKH� ILQDO� QXPEHU� RI� DEDWHPHQW� FRVWV� ZDV� QRW� VLJQLILFDQWO\
LQIOXHQFHG��DV�LW�LV�VHHQ�IURP�QH[W�WDEOH�

6DYLQJ�RI�KHDW�>�@ �� �� ��
$EDWHPHQW�>WKRXV��W&2�@ ���� ���� �����
$$&��>86��W&2�@ ����� ����� �����
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6KDULQJ�2I�2IIVHW�%HWZHHQ�7KH�+RVW�$QG�,QYHVW�6LGH

7KH�EDVH�DVVXPSWLRQ�IRU�PRGHOOLQJ�WKH�HPLVVLRQ�RIIVHW�VKDULQJ�LV�

6KDUH�[�2IIVHW��[�:3� �%&

:KHUH�
6KDUH UHSUHVHQWV�WKH�VKDUH�RI�RIIVHW�QHHGHG�WR�EH�VXEMHFW�RI�HPLVVLRQ�WUDGLQJ�WR

RYHUFRPH�EDUULHUV�IRU�LPSOHPHQWDWLRQ�RI�VHOHFWHG�W\SH�RI�PLWLJDWLRQ�PHDVXUH�
2IIVHW RIIVHW�FUHDWHG�E\�VRPH�W\SH�RI�PHDVXUH�>WKRXVDQG�W�\HDU@
:3 LQYHVWRU�ZLOOLQJQHVV�WR�SD\�IRU�HPLVVLRQ�FUHGLW�RU�DOORZDQFH�>86��W&2�@�
%& EDUULHU� FRVWV�� UHSUHVHQW� QHHGHG� ILQDQFLDO� UHVRXUFHV� WR� LPSOHPHQW� � VRPH

W\SH�RI�PHDVXUH�>WKRXVDQG�86��\HDU@�

7KHVH�EDUULHUV�UHVXOW�SUHOLPLQDU\�IURP�D�ODFN�RI�ILQDQFLDO�UHVRXUFHV�DW�SURMHFW�RZQHU�VLGH��$W
SUHVHQW��WKH�ILQDQFLDO�FRQGLWLRQV�WR�REWDLQ�ORDQ�IRU�LQYHVWPHQW�LQ�HQHUJ\�VHFWRU�DUH��YHU\�KDUG��
KLJK� LQWHUHVW� UDWHV� LQ� UDQJH� RI� ��� �� ���� DSSUR[LPDWHO\�� VKRUW� WHUP� IRU� UHSD\PHQW� LQ� UDQJH
DERXW�������\HDUV��3URYLGLQJ�WKH�SD\PHQW�ZLOO�EH�DW�WKH�HQG�RI�HYHU\�\HDU��WKH�LQYHVWPHQW�FRVWV
ZLOO�LQFUHDVH�LQ�UDQJH�RI�DERXW�������������DV�LW�PD\�EH�VHHQ�IURP�IROORZLQJ�ILJXUH�

)LJXUH�$�������,QFUHDVH�RI�LQYHVWPHQW�FRVWV�IRU�GLIIHUHQW�OHYHO�RI�LQWHUHVW�UDWH���DQG�UHSD\PHQW�SHULRG

���
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��� ��� ��� ��� ��� ��� ���
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SHULRG�
>\HDUV@

)RU�WKLV�FRQGLWLRQ��WKH�0$&V�VKRXOG�EH�LQFUHDVHG�VXEVWDQWLDOO\�DQG�LQ�WKH�SD\PHQW�SHULRG�RI
SURMHFW� LPSOHPHQWDWLRQ� WKH�QHJDWLYH�FDVK�IORZ�ZLOO�EH�DFKLHYHG��7KHUHIRUH�� LQ� VXFK�FDVH� WKH
SURMHFW�ZLOO�QRW�EH�LPSOHPHQWHG��8VH�RI�H[WHUQDO�ILQDQFLDO�UHVRXUFHV�WR�FRYHU�LQYHVWPHQW�FRVWV
VHHPV�WR�EH�RQH�WKH�HDVLHVW�ZD\�WR�RYHUFRPH�ILQDQFLDO�EDUULHUV��8VLQJ�WKLV�DVVXPSWLRQ�ZH�FDQ
FDOFXODWH� WKH� QHHGHG� VKDUH� RI� RIIVHW�� ZKLFK� VKRXOG� EH� VROG� DV� FUHGLW� RU� DOORZDQFH� WR� FRYHU
UHTXLUHG�LQYHVWPHQW�FRVWV��$ERYH�GHVFULEHG�FRQGLWLRQ�LV�VLPSOLILHG�DSSURDFK�RQO\�DQG�LQ�RXU
PRGHO�WKH�PHDQ�YDOXH�RI�RIIVHW�VKDUH�IRU�GHWHUPLQHG�SHULRG�KDV�EHHQ�FDOFXODWHG��,Q�RXU�FDVH
ZH�FRQVLGHUHG� WKH�SHULRG������ ��������XVHG�DW�HPLVVLRQ�VFHQDULR�PRGHOOLQJ� �VHH�&KDSWHU����
7KH�VKDUH�RI�(58V��HPLVVLRQ�UHGXFWLRQ�XQLWV��QHHGHG�WR�EH�VROG�DV�FUHGLW�RU�DOORZDQFH�FDQ�EH
H[SUHVVHG�DV�IROORZV�

�����L ����������������������������� ����������������������������L ����

6KDUH��� ����[��,QYL���6DOYL���������:3�[���2IIVHWL�
�����L ����� ������������L ����

ZKHUH�
6KDUH� PHDQ�VKDUH�RI�RIIVHW�JLYHQ�WR�HPLVVLRQ�PDUNHW�
�� IUDFWLRQ�RI�LQYHVWPHQW�FRVWV��WKDW�VKRXOG�EH�FRYHUHG�E\�LQFRPHV�IURP

HPLVVLRQ�WUDGLQJ�
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,QYL�� LQYHVWPHQW�DSSOLHG�LQ�L�WK�\HDU�RI�IROORZHG�SHULRG�
6DOYL����� 6DOYDJH�IURP�L�WK�LQYHVWPHQW�LQ�WKH�\HDU������
:3� :LOOLQJQHVV�WR�SD\�IRU�FUHGLW��KDV�EHHQ�FRQVLGHUHG�VWDEOH�OHYHO�IRU

IROORZHG�SHULRG�
2IIVHW 2IIVHW�FUHDWHG�E\�DSSOLHG�W\SH�RI�PHDVXUH�LQ�L�WK�\HDU�RI�IROORZHG�SHULRG�

,Q�WKLV�DSSURDFK�WKH�LQYHVWPHQW�FRVW�DQG�VDOYDJH�KDYH�QRW�EHHQ�GLVFRXQWHG�DV�ZHOO�DV�YDOXH�RI
:3� �ZLOOLQJQHVV� WR� SD\��ZDV� FRQVLGHUHG� WR� EH� XQLIRUP� IRU� WKH�ZKROH� SHULRG�� ,Q� IROORZLQJ
WDEOH�DUH�JLYHQ� UHVXOWV� RI� DQDO\VHV� FDUULHG�RXW�ZLWK� DVVXPSWLRQ�� WKDW�ZLOOLQJQHVV� WR�SD\� IRU
HPLVVLRQ�FUHGLW�ZLOO�EH�DW�WKH�OHYHO�RI����86��W�&2��

7DEOH��$�����6KDUH�RI�RIIVHW�QHHGHG�IRU�FUHGLW�RU�DOORZDQFH�WUDGLQJ

7\SH�RI /LIH�WLPH ,QYHVWPHQW 6DOYDJH &UHGLW� 2IIVHW IRU�1, 6KDUH
PHDVXUH >\HDUV@ >WKRXV� 86�@ > WKRXV� W�&2�@ >�@
,QGXVWULDO
&&

�� ������� ������� ����� ����� ������ �����

*HRWKHUPDO �� ������ ������ ���� ���� ���� ����
6PDOO�&& �� ������ ������ ���� ���� ����� �����
)XHO�VZLWFK �� ����� ����� ��� ���� ��� ����
'6�PHDVXUHV �� ����� ����� ���� ���� ���� ����
6PDOO�+33 �� ���� ���� � ���� ���� ���

$V�LW�LV�VHHQ�IURP�WDEOH�DERYH��PHDVXUH�EDVHG�RQ�WKH�FRPELQHG�F\FOH�DGRSWLRQ�GRHVQ·W�VHHP�WR
EH�YHU\�SURSHU�IRU�HPLVVLRQ�WUDGLQJ��,QFUHDVLQJ��VKDUH�RI�HOHFWULFLW\�JHQHUDWHG�E\�LQGHSHQGHQW
SURGXFHUV�ZLOO�UHSODFH�LQ�VRPH�LQVWDQFH�RQO\�SDUWO\�WKH�HOHFWULFLW\��JHQHUDWHG�IURP�IRVVLO�IXHOV�
)RU� ORZHU� OHYHO� RI� &&� SHQHWUDWLRQ�� LPSRUWHG� HOHFWULFLW\�ZLOO� EH� SULPDULO\� UHSODFHG� DQG�� IRU
KLJKHU� OHYHO�RI�&&�SHQHWUDWLRQ�� VRPH�SDUW� RI�QRQ�IRVVLO� HOHFWULFLW\�ZLOO� DOVR�EH� UHSODFHG��$Q
LPSDFW�RI�&&�LPSOHPHQWDWLRQ�RQ�WKH�&2��DEDWHPHQW��LV�GLPLQLVKHG�E\�WKLV�ZD\��6RPH�IXUWKHU
DQDO\VHV��LQ�PRUH�GHWDLOV��ZLOO�WKHUHIRUH�QHHGIXO� LQ�IXWXUH��)RU�GLIIHUHQW� OHYHOV�RI�:3�YDOXHV�
WKH�WRWDO�DPRXQW�RI�(58V��QHHGHG�WR�EH�VROG�DV�FUHGLW�RU�DOORZDQFH�IRU�FRYHULQJ�LQYHVWPHQW
FRVWV��KDYH�EHHQ�FDOFXODWHG���WRJHWKHU�ZLWK�WKHLU�VKDUH�RQ�WRWDO�FUHDWHG�RIIVHW�

)LJXUH�$�������$PRXQW�RI�HPLVVLRQ�GHFUHDVH�IRU�QDWLRQDO�LQYHQWRU\��1,���IRU�HPLVVLRQ�WUDGLQJ��(7��DQG
LWV�VKDUH�RQ�WRWDO�HPLVVLRQ�RIIVHW��6KDUH�
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(7 1, 6KDUH

$V�ZH�FDQ�VHH� IRUP�WKH� ILJXUH�DERYH�� IRU� LQFUHDVLQJ� OHYHO�RI�ZLOOLQJQHVV� WR�SD\�� WKH�QHHGHG
DPRXQW�RI�(58·V�IRU�WUDGLQJ��(7�DOORZDQFH�RU�FUHGLW��GHFUHDVH�VR�WKH�KLJKHU�VKDUH�RI�(58·V
FRXOG�EH�VDYHG�IRU�QDWLRQDO�LQYHQWRU\��


